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Abstract In this paper, first a class of Hirota-type equations
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are considered. By imposing certain conditions on F, &, and H,, we show that the above-
mentioned equation possesses one-soliton solution. Secondly we present a new integrable e-
quation which is an extention of Novikov— Veselov equation and [to equation. We obtain
a Bécklund transformation (BT) of this equation. Finally we consider a generalized equa-
tion of Ramani and Sawada-Kotera, and aobtain its BT. Starting with the BT an infinite
number of conservation laws ate derived.
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1. Introduction

It is known that many important nonlinear integrable equations such as KdV,
Boussinesq, KP can be transformed into the following bilinear equation
F(D,,D,,D)f+f=0 (1)
where F is an even degree polynomial and the bilinear operator DD} is defined by
DD} Da(x,t,y) - b{z,t,y]:l
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Once a nonlinear evolution equation is fransformed into a bilinear equation, the latter
seems to be easier to treat. Hirota proved [ 1] that there exist at least 2-soliton solutions
for (1) if F(0,0,0)=10. Moreover a sufficient condition on the existence of N-soliton
solutions for (1) was also given. Very recently Hietarinta [ 2 | investigated the condi-
tion on the existence of 3-soliton solutions for (1) and found some new differential e-
quations possessing 3-soliton solutions. However, the pity is that equation (1) is gnly a
very small class of nonlinear evolution equations. Therefore it is necessary to generalize
(1) and then proceed to find more and more new integrable equations.

This paper is organized as follows. In Section 2, we consider a generalized form
of Hirota-type equation (1)
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where F,,G,,f, are all constant coefficient polynomials of I,, D, [,. By imposing cer-
laih conditions en K., and H,, we show that there exists at least an one-soliton solu-
tion to (2). In Section 3, we give a new Hirota-type integrable equation which is an
extension of Novikov-Veselov equation [37],[4] and Ito equation [5]. A Backlund
transformation for this new eqguation is obtained. At the same time we also consider a
generalized equation of Ramani [ 2] and Sawada-Kotera 6], and obtain a BT. Start-
ing with the BT, an infinite number of conservation laws are derived. In addition, we

give an appendix which lists some bilinear operator identities used in the paper.

2. Soliton Solutions to Equation (2)

In this section, we are going to search for soliton solutions to {2). To this end we
assume that F,,G,, H, of (2) satisfy the following two conditions ;

1) Both F, and @, are even degree polynomials and H,(k=1,2++I) are either all
even degree polynomials or all edd degree polynomials.

E) Ft([:',G,G}ZH*{D,D,DjZﬂjk:J_,.2,.*“!:.

Let us expand f formally in powers of an arbitrary parameter ¢ as

F=2f& fi=1
i me= ]

Substituting this expansion into (2) and comparing the coefficients " (m==1,2,+),
we obtain
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By use of hypotheses 1),2) and formulae (A » 1),(A = 2) in the appendix, it follows
from (3) that
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