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Relativistic Toda lattice system

Recently, Bekir [1] investigated the Langmuir chains equation
du,
dt

based on the ansatz

—Up(Upy1 —Up1) =0 (1)

Un(Ey) = a; exp(&y) +ao + a1 exp(—¢&,)
e exp(&y) + bo + b_1 exp(—¢&,)

. &u=dn+ct+co, (2)

and claimed that Eq. (1) admits the solutions

g exp(&y) + a1 exp(—&y)

i) exp()

¢n = dn + ct + o, 3)

Uy (t) = ccsch(2d) + cosh(2(dn + ct + ¢p)) — sinh(2(dn + ct + cp)). (4)
However, the direct substitution of the expression (3) into (1) yields
e—2(d+2dn+2£t+250)(e4d o 1)azi]7 (5)
which is not zero in the general case. Similary, it can be shown that (4) cannot be a solution of Eq. (1).
In fact, using the ansatz (2) in a straightforward manner, one can show that Eq. (1) admits the solution
2cbg sinh(d) exp(dn + ct + ¢o)

Uy(t) = Ecsch(d) + 7
2(1 + cosh(d)) exp(2(dn + ct + o)) + 2bo(1 + cosh(d)) exp(dn + ct + co) + by

2

where by, d, ¢, and cq are arbitrary parameters.
The same author also considered the relativistic Toda lattice system
du,

dar (14 otn)(n — ¥na) = 0,

dv,
dt

— Un(Uns1 — Up + AV — AVzq) = 0. (7)

E-mail address: ismailaslan@iyte.edu.tr

0096-3003/$ - see front matter © 2012 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.amc.2012.03.072


http://dx.doi.org/10.1016/j.amc.2012.03.072
mailto:ismailaslan@iyte.edu.tr
http://dx.doi.org/10.1016/j.amc.2012.03.072
http://www.sciencedirect.com/science/journal/00963003
http://www.elsevier.com/locate/amc

I. Aslan/ Applied Mathematics and Computation 218 (2012) 9594-9595

Then, via the transformation v, = (—1/0)u, — 1/02, the author reduced the system (7) into the single equation

du, 1 _
W - (&4’ un) (un—l — Un) =0

and claimed that Eq. (8) admits the solutions

1—ed -d v (ed—1+cae?)b
[yieiﬁaf) exp(&y) + g

tnlt) = exp(&) + bo

. & =dn+ct+c,

uy(t) = —ccoth(d) + é (ctanh(dn + ct 4 co) — sech(dn + ct + ¢o)),

Uy(t) = (c - %) — c(coth(d) + csch(d)) — % (csch(dn + ct + ¢o) + coth(dn + ct + ¢)).

However, the direct substitution of the expression (9) into (8) yields

e (o — 1) (edn-1) 4 ed+ 1) (1 4 cor) — (2 4 cot)) (1 — (1 4 €)ot + e(o — 1 + co2))b;
(ed _ 1)2a2(ed(n—1)+ct+cn + bo)(ed11+ct+c0 + b0)2

)

9595

(10)

(11)

(12)

which is not zero in the general case. Similarly, one can show that the expressions (10) and (11) cannot be solutions of Eq.

(8). In fact, based on the ansatz (2), one can show that Eq. (8) admits the solution

o c , c<2b,1 + <b0 ¥ \/bé — 4b,1> exp(dn + ct + c0)>

“1—exp(d) o 2(exp(2(dn+ct+co))+ b_y + boexp(dn +ct + co))’

where by, b_1, d, ¢, and ¢y are arbitrary parameters.

(13)

As a result, we can conclude that Bekir made some errors in the application of the Exp-function method to nonlinear-dif-

ferential difference equations.
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