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Abstract: In this paper, a similarity transformation is dedsto construct a Miura type

transformations between one type of variable coeffit nonlinear Schrodinger equations and
the cubic NLS equation. This transformation is deddo obtain the travelling wave solutions
of a complicated equation by using the solutions afimpler equation directly. The result
shows different rogue wave solutions of the vasdabbefficient nonlinear Schrodinger

equations are given easily.
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1. Introduction

Rogue waves are firstly found in the ocean. Thelidmdge of the rogue waves is much



higher than the average wave crests around theey ate named monster waves or extreme
waves, which are a threat even to large ships aedroliners [1-5]. Rogue waves was not
only found in oceans but also in optics, plasmapedluids and Bose-Einstein condensates.
The nonlinear Schrodinger equations (NLSE) arargortant model describing rogue waves.
Rogue waves have been found in many different dméimear Schrodinger equations. Studies

of finding new rogue waves of the NLSE is an insérey work.
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The inhomogeneous NLS equation with variable coigiffits in the form
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where ¢ =¢/(x,t), including group velocity dispersion3(t), linear potential v(x, t),
nonlinearity g(t) and the gain/loss terny(t). When f£(t) =1, Eq. (1) becomes the

generalized Gross-Pitaevskii equation. Eq. (1)bdeen studied by many authors [6-15].

Particularly, Yan used
the similarity transformation and direct ansatobdain the analyticahonautonomous rogons
of Eq. (1). In this paper, we will use a simplerthzal [16] to construct different rogue waves

of Eq. (1). Especially, we are interested in figlgome new rogue waves.

2. Similarity transformation



In this section, we want to obtain the rogue wagtutoons of Eq. (1) by a direct
transformation between Eq. (1) and the famous Nji&gon
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To this purpose, wenake a similarity transformation as follows

@(x.1) =a(X,T) p(x, 1), (3)
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p(x,t), ¢(x,t) are the real-value functiongj(X,T) is the

complex-value functions. And, we substitute thedfarmation (3) into Eq. (1) and get the
following system:
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Compared with Eqg. (2), we have
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From (5),(8)-(10) we obtain



1
g(t) =5 PT pt), p#0, X =X(1).
Substituting X, =0 into(7), we get X, = 1 and
Y
X :j%dwxo : (15)

It is noted thatp, =0 for p= p(t). So we deduce thal, =0 from (12).Solving (6),

one can havef(t) :T% which implies T>#0 and T, =T, (t). Let T, = f,(t), we
p

X

obtain
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Substituting(16), (17)into (11),(13),(14), we obtain the following facts
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where f,(t), f,(t), f;(t), p(t) are arbitrary functions.
3. Rogue waves and examples
The one rogue waves of Eq.(2) are given by [9,10]
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By the previous transformation, we can obtain agie wave solutions of Eq. (1)
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The expression (22) includes different rogue waekitens. Several examples are



given as follows.
(1) Taking p=1, f,(t) =1, f,(t) =t*,x, =0, we have

| |2 - (4t2 +4(X+t2)2 _3)2 + (8t)2
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which is shown in Fig. 1.
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Fig. 1. (a) The one-rogue wave solution and (b)ttegective graph withp =1,

f(t)=1, f,(t)=t*%=0

(2) Taking p=1, f,(t) =1,, f,(t) =t,x, =0, we have
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which is shown in Fig. 2.
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Fig.2. (a) The one-rogue wave solution and (b) tm®jective graph with



p=1, f (t)=1,,f,(t)=t,x, =0.
(3) Taking p=1, f,(t) =1, f,(t) =t%,x, =0, we have

|w|2 - (4t2 +4(X+t3)2 _3)2 + (8t)2
@+4t2 +4(x+t%)?)2

which is shown in Fig. 3.
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Fig.3. (a) The one-rogue wave solution and (b) tm®jective graph with
p=1, f(t)=1, f,(t) =t x,=0.

Another rogue waves of Eq.(2) are given by [9,10]
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By the similar method, we can obtain two-rogue wsetitions of Eq. (1)
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