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Abstract In a recent article [Commun. Theor. Phys. (Beijing, China) 43 (2005) 39], Xie et al. improved the
extended tanh function method by introducing a generalized Riccati equation and its new solutions. Then they choose
the Karamoto—Sivashinsky (KS) equation to illustrate their approach and obtain many exact solutions of the KS equation.
So they claim that, by using their method, one not only can successfully recover the previously known formal solutions
but also construct new and more general formal solutions for some nonlinear evolution equations. In this comment, we
will show that the claim is incorrect.
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Recently, to seek for new exact solutions of nonlin-  following solutions to Eq. (1) with some restrained condi-
ear evolution equations, Xie et al. further improved the tions.
extended tanh function method!*=3! by generalizing the (i) When p? — 4rq > 0 and pq # 0 (or gr # 0),

Riccati equation and picking up its new solutions.[* They /o drq

firstly extended the Riccati equation to the general form, ¢ =—5 [p +V/p?—dr tanh( p f)} ;o (2)
¢' =71 +pd+q¢”, (1) /—4r

where r, p, and ¢ are all real constants, and found the $2 = —5- {p—i— Vp® —drg COth( 5)} ) (3)

(ii) When p* — 4rq > 0 and gr # 0,
2r cosh(/p? — 4rq&/2)
VP —drgsinh(\/p7 —4rq€/2) — peosh(Vp? —drq€/2)
_ —2r sinh M‘E/Z (5)
psinh(y/p? — 4rq€/2) — \/p? — 4rqcosh( m§/2

(iii) When » =0 and pq # 0,
—pw

P9 = . )
q (w + cosh(p¢&) — sinh(p¢))
where w is an arbitrary constant.

¢5 =

p(cosh(p&) + sinh(p¢))
q(w + cosh(p€&) + sinh(p¢)) ’

b10 — (6)

Remark In Ref. [4], when p? —4rq < 0 and pq # 0 (or gr # 0), ¢3, G4, ¢7, and ¢g are triangular function solutions of
Eq. (1). They can be constructed directly from ¢4, ¢, @5, and ¢¢ by use of the identical formula tanh(i o) = itan

sech(i o) = seca, coth(i ) = —icot «, csch(ia) = —icsca, here we omit them.
Then, Xie et al. studied the Karamoto—Sivashinsky (KS) equation
U + Uy + QUgg + Blggae = 0. (7
Supposing that equation (7) has the formal solution
u=ag+ a1+ az¢® + az¢’ (8)

and by using direct algebra method,>=8! they obtained the algebraic system and its five solutions Cases 1 ~ 5.
Finally, substituting Cases 1 ~ 5 into Eq. (8) along with Egs. (2) ~ (6), they obtained many exact solutions of Eq. (7)
and claimed that new solutions to KS equation had been obtained.

Unfortunately, we find that the solutions (2) ~ (6) of Eq. (1) are related, which can be easily shown
by the following simple calculations.

For the sake of brevity, we denote § = (y/p? — 4rq§)/2. Firstly, we can prove the solutions ¢5 and ¢; of Eq. (1),
the solutions ¢g and @9 of Eq. (1) are the same in waveform and only different in phase. So the solutions ¢5 and ¢g
are not new solutions of Eq. (1).

In fact, set p//4rq = cosh ay, thus /p? — 4rq/\/4rq = sinh ;. Notice the identical formula
sinh € cosh & — cosh 6 sinh & = sinh (6 — ) , 9)
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cosh 6 cosh o — sinh §sinh o = cosh (6 — ), (10)
we have
psinh 6 — Mcosh@ _ s%nh@c.oshal — cosh 6 sinh o ~ tanh (6 — a1), (1)
\/1)2——4rqsinh9 —pcosh@  sinh@sinha; — coshf cosh oy
S0
¢5:_£+£+ 2rcosh 6 :_£+ p2 — 4rqg sinh 6 — p? cosh § + 4rq cosh 8
2¢ 29 \/p? —4rqsinh® — pcosh 6 2q 2q[v/p? — 4rgsinh 6 — pcosh 0]
:7£+\/pz—74rq<psinh9—\/p?—74rqcosh0>: Efmtanh(ﬂfal) (12)
2q 2q \/p? — 4rqsinh @ — pcosh 6 2q 2q '
Similar to the above proof, we have
pcosh@—Msinh@:Coth(a_al), (13)
psinh 6 — MCOShQ
S0
bo = I —2rsinh 0 _ P —p?sinh @ + p+/p? — 4rqcoshd + 4qr sinh 0
2¢ 29 psinhf — /p? — 4rq cosh 6 2q 2q[—psinh 0 + /p? — 4rq coshd)
f—ﬁ—m(pCOShe_\/msmho):—ﬂ—\/mcoth(é)—a) (14)
2q 2q psinh@ — \/p? — 4rqcosh d 2q 2q Y

Secondly, we can prove the solutions ¢g, ¢10 of Eq. (1) and the solutions ¢, ¢ are the same in waveform and only
different in phase, so the solutions ¢9 and ¢1¢ are not new solutions of Eq. (1).

In fact,
b9 = —pw s Lo p plwo P p_pwer ol
o qlw+cosh (p&) —sinh (p€)]  2¢ 2¢  2¢ 2q(w+ e P& 2¢ 2q\wert+1
p P p&+Inw :
PPy
% 24 an 5 if w>0
—{o, if w=0, (15)
p_p p&+In(—w)y .
% ?qCOth(f)’ if w<0.
10 = —p [cosh(p &) + sinh(p&)] PP P p(ePs —w) :_£_£<epé/w,1)
7 glw+cosh(p€) +sinh(p)] | 2¢ 2¢ 2¢  2q(er€+w) 2¢  2¢\eré/w+1
P p pé—Inw .
50 24 tanh( 5 ), if w>0,
p .
Y if w=0, 16
: (16)
,ﬂ,gcoth(w)’ it w0,
29 2q 2

In summary, we have shown that the solutions ¢; (j = 5,6,9,10) and ¢, (k = 1,2) are the same in waveform and
only different in phase. In addition, we note that the solutions Cases 2 ~ 5 of the algebraic system in
Ref. [4] are the special circumstances of Case 1, and so are redundant.

To conclude, due to no new solutions of Eq. (1) and the algebraic system in Ref. [4] were found, using the proposed
method by Xie et al., no new solutions to the KS equation were obtained.
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