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Abstract: By the complete discrimination system for polynomial method, we obtained the classification of single
traveling wave solutions to modified YTSF equation.
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INTRODUCTION

The classifications of single traveling wave solutions to some nonlinear differential equations have been obtained by
the complete discrimination system for polynomial method proposed by Liu [1-3]. By this method a lot of nonlinear
equation in mathematical physics has been solved [4].In the paper we study the modified YTSF equation [5].By complete
discrimination system for polynomial method, we give the classification of its single traveling wave solutions.

Construction of solution
The modified YTSF equation reads as.

a’cu® +3a’c(u')’ +(30° +4am)u’ =0. )
Set U' =V, we have
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v(2)+§v2+wv=0, @
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multiply the equality by u’ , we obtain

2
4
vy 1 3y w w' =0, 3)
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after transforming the expression (3), we have
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by integrating the expression (4), the equality can be expressed by

1.,Y 31, 3p’+daml ,
V| +—-V +————=Vv"+Cc=0, (5)
2 a3 ac
the simplification of equality (5) can be given by
(v’)2 =aV’ +a,v:+av+a,, ©)
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whereagz—g, a, :_Gb;—%’ a =0, a, =—4c, Let w=(a3)5v, d :az(ag)_§1
1

d, =a,(a;)3, d, =&, ,then Eq.(6)becomes:

+(a,)i (65 =
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dw. (7

We give the classification of its single traveling wave solutions as follows.

Case 1
2d2

dd, \ d2 Y’ d?
A=0, D, <0,thanis,—27| —%+d,——2 | —4| d,——% | =0and d, ——% < 0. Then we have
27 3 3 3

F(w)= (W—a)2 (W—/), a # f3.if w> f3, the solutions are given as follows.
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v=(a,)3 (a—ﬁ)tan{ a_ﬂ(ag) (§—§O)j+ﬂ},a<ﬁ. (10)

Case 2

3 2 23 2
A=0, D, =0, than is, =27 &+do—% -4 dl—d—2 =0and dl—d—zzO.Thenwehave
27 3 3 3

F(w)=(w- 0{)3 . The solution is given by

2 _
v=4(a,)3(£-&) " +a (11)
Case 3
3 2 2\3 2
A>0, D, <0, thanis,—27 2—dz+d0—dldz -4 dl—d—2 > 0and dl—d—2<O.Then
27 3 3 3

F (W) = (W—a)(W—ﬂ)(W—y).We suppose that & < # < y.Whena < W < 3, we have

-t =gy

V=) an(Wz‘z‘”(ag);(e:—éo)’m}

W=

a>pf, (12)

where m? = 2=
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Case 4

3 2 23
A <0, than s, —27(% +d, —%j —4(dl —%) < 0.Then we have

3

F (W) = (W—Oz)(w2 + pW+q), p® —4q < 0. Furthermore, we have

2
(a)3| a T para 2o’ + pa+g

V= . - @3
1+Cn((a2 + pa+q)2 (83)3(5—50)7”‘}
. a+?
where m? == 1——2 .
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