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It is shown that the similarty solution of cylindrcal Korleweg—de Vries equation given by Tian and
Gao in their Comment on our paper can be obtained by the group ~=alysis method using the same

generators given in the paper by Saho and Roychoudhury.

[DOL: 10.1063/1.1885478]

Recently Sahu and Roychoudhury' obtained some exact
solutions of cyhlindrical and sphencal dust on acoustic
waves, usmg the Lie group umllysis.ﬁ In their Comment
Tian and Gao' presented a bref review on the vardous solu-
tions of the eylindrical Korteweg—de Vries (CKAV) equation
existing in the hiterature on CKAV. We have discussed a par-
ticular solution based on the group analysis method taking
only one of the four generators which exist for CKdV. How-
ever cach of the generators would give a solution, some
trvial some nontrivial. However it can be shown that all the
solutions are but particular cases of the general solution
which can be obtained if one takes a linear combinaton of
all the generators. The similanty solutions given by Tian and
Gao are just particular cases of this general solution. Regard-
ing the solution given in Eq. (3) of Tian and Gao's
'l.'_"umr[:u:n[,-II one sees that though the solution is of math-
ematical interest, a closed form of this solution cannot be
obtained as it involves evaluation of indefinite integral over
product of Bessel functions which it self is a formidable task.
However let us consider the most general solution obtamned
from the group analysis.
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Using the property of Lie algebra one can show that X is also
generator of the group. Flx,r) is an invariant of the CKdV
equation ifif XF=0. Using Egs. (1) and (2) we have
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The characteristic equations for Eq. (3) are
dt dx
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From the first two terms in Eg. (4) one gets
(ax + Ebn; + 2ex x; +dy) —(3ar+ 44'.?*..}}:!.-; =0). (5)

If we take c=0, Eq. (3) can be wrillen as
' ¥ -
—3a (r.:!.-.' - ;dr) +dt(2b v +dy) = 0. i)

Equation (6) can easily be integrated o give
axt P — 4 1 dyr P = G, (7)

where © is the integration constant. Identifying a=(64 |
b=—c,/4, dy=c,, and F=cy— 35/ A%, Eq. (7) can be wrilten as
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From the first and last wenms in Eq. (4) we have
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Integration of Eq. (9) gives
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o' being the integration constant. Using Eq. (8), Eq. (10) can
be wrillen as
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" being an arbitrary constant.
From Egs. (8) and (11), following the wsual procedure
adopted in solving partial differantial equation, the general
solution can be writlen as
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which is the solution given in Eq. (4) by Tian and Gao. To
obtain their second solution put a=0 in Eq. (4) to obtain
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From the first two temms in Eq. (13) we get the integral
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which is essentially the expression for z{x,r) for the second
solution of Tian and Gao.

Solving the first and the last equations in Eq. (13) the
exact solution of Tian and Gao as given in Eg. (6) can be
obtained. Solution of the ordinary differential equation satis-
fied by Wiz) for C=0 [Eq. (7) of Tian and Gao] is given in
Ref. 1.
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