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Abstract

Using the traveling wave transformation and homogeneous balance simplified the Shar-
ma-Tasso-Olver equation to obtain the reduced ordinary differential equations, using the

exp (—G (.f))-method to get the trigonometric function solution, hyperbolic function solution and

the rational function solution. In addition, an exact soliton solution is provided by using the Ansatz
method.
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1. 5|8

AR K J T R A [ N AN FC R #5 ) L,  Sharma-Tasso-Olver (STO) 5 FE7E K22 M HE AT A %5 &
EER, IRZ L FHGRAB . Flin, SCHER1] [Z]J:ﬁﬁ Bécklund 2 #RAGH M. FE[3]H AT e
KU pR £ 77V ) STO J7 R ) AT MR o AL AR 55 N\ [4 )38 1 150 A v ()48 W Painlevé 4#fT, Hirota A%k
P 75981 Béacklund A% #5 VEA #%T%IH%:}UDE*E{ TE[S5]9H, Yan 3@ H P FPEALH Cole-Hopf
A, WA T IR + DYET X Sharma-Tasso-Olver FR 434> A FE AT FME . AR UERE T 1IX A~ GSTO /7
FRESHHA Painlevé JEMEFI UM B NLEN . HAob, FIHFEE Riccati FFEVE[6], 1BIE&RM B ITFE L[],
Exp BRECH 8] [91RIZEXS AR BTk H STO 7 FEREMAMESE[10] [11] [12].

TATHEFELLT STO J7 %

u, +3ew’u +3eu’ +3euu_ +eu_ =0 (1)
Hrphy :u(x,t) , & e R B
ASCE X} Sharma-Tasso-Olver JyREHEAT T 4534 o 85 ¥ 5-8 FAT B AR e, R exp (-G (&) J7i[13]
[14] [15]RIS P IR 16] [1710 IR 7 R LA B S o T R, SRS DT AR = A s B8O, 0t R i A
ﬂ@iﬁﬁ# 55 =070 R AV TR R 500 4798 A #4531 7 AR BT A [ 18] [ 197
2. exp (—G(f)) Vepe
YT RE(), BATHATAT R A
u(x,t):u(éj), E=hkx—wt,
SR Pl AN D Ea iR
—wu'+3eku*u' + 3¢k’ (u ) +3ek’uu” + ek’u” =
Iy — KA
—wu + eku’ +3ek’uu’ + ek’u" = 0. )

PAMRK TTFEQ)E UL R AR 14] [15] [16]:
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u(&)= ian (exp(-G (€)', 3)
Hrbra, MAEREH, m NIEBEL G (&) W2 LU AL s 7 2.
G'(£)=exp(-G(£))+ uexp(G(£))+ 4, @)

MR B 7 R (4) R BRATTRT LAAS BUASR] (RS R A -
)@ THNQ2), FIRISFOTF S REE AT LA m =1, WI7 )R] LU RN

u(&)=a,+a exp(—G(f)). (%)

BOHE)HAQ), BEexp(-G(£))' s n=0,123 MR, SHABTEET 0, TLHFLT
dy,a,, s A, W, k& (IR 78 77 P22 :

exp(~G(£)) 12K ¢a, —3¢k*a} +kea’ =0, (6)

exp(~G(&)) 1K ea, —k*eal + K sata, =0, 7

exp (—G (5)) Tk eA a, + 2k gua, -3k’ gual -3k ela,a, +3kea,al —wa, =0, ®)
exp(—G(é))O kP gdua, + 3k gua, + kea, —wa, = 0. )

RAE(6)~(9), 13 EIPILALIE 7Y 57 9 -
B K*ed? — 4k’ su Ak
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ﬁ; nE
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NFERY tanh(\//lz —4y/2(§+C))—/1 2
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- 2ku
N/PESE tan(\/4y—/lz J2(¢+ C))—/l
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+%; (W 2)
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Figure 1. Hyperbolic function solution
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Figure 2. Trigonometric function solution u,,
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Figure 3. Hyperbolic function solution u,,

B 3. Fh R AR

Figure 4. Rational function solution u,,
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Figure 5. Rational function solution u,,
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2~ tanh (Y2 ~4u [2(+C)) -2 ’

Uy =
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ol & = ko —(Ked” - 4keu)t » k,C AIEREH KL
3. HUE R Bk
R T FEA LA B f#[ 18] [19]:

u(x,t)=Atanh"z , 7=B(x-vt), (10)
Hpr A M B REHSHL, p RIEESH, v 2INTEE.
1 (10) 7] AFS 2 -
u, =—nvAB(tanh"" 7 - tanh™"' 7 ), (11)
u, = nvAB(tanh"™' 7 —tanh""' 7)., (12)
u, =n(n—-1)AB’ tanh" > 7 —2n* 4B’ tanh" 7 + n(n +1) AB* tanh"* 7, (13)
Uy =n(n=1)(n—=2)AB’ tanh"  ~[ n(n—1)(n—2)+2n" | AB* tanh™" i
+[n(n+1)(n+2)+2n" | AB* tanh"" 7 —n(n+1)(n+2) AB* tanh"" r,
EAD~14)yH NTTFE(L), 152
—nvAB (tanh""' 7 —tanh™" 7)+ 3gnv4” B(tanh*""' 7 — tanh ™" 7
+3¢[ mAB(tanh" ' 7 —tanh" " 7) | +3£4°B* [n(n~1)tanh™ 2 7
27 tanh® zn(n+1)tanh®* ¢ |+ £[ n(n-1)(n—2) 4B’ tanh"" ¢ (15)

- (n(n -1)(n—-2)+ 2n3>AB3 tanh"™ 7 + (n(n +1)(n+2)+ 2n’ ) AB’ tanh""' ¢
—n(n+1)(n+2) AB® tanh"" 7.

MASFEEFT AR 2n+ 2 Ml n+ 3405, B In=1. RANQIIE tanh” 7 I REL, L HREOTE
T 0, ALISE:

. A
BzAEjZ%‘B:E, v=ed’

FRGEH T EHSE 4 B IR, HAIFHIEE ve RATRSR] T HFEOM 1-I0F -
u(x,t)= Atanh(B(x—vt)) .

4. &g

ASCERATBAR S FUCHEIRIE, FIH exp(-G(&)) Jridisk it Sharma-Tasso-Olver J5 #2115 2 AT
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