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1. Phys. A: Math. Gen. 15 (1992) 2411-2418. Printed in the UK 

COMMENT 

Comment on ‘Towards the conservation laws and Lie 
symmetries for the Khokhlov-Zabolotskaya equation 
in three dimensions’ 

W Heremant, W-H SteebS and N EulerS 
t Department of Mathematical and Computer Sciences, Colorado School of Mines, Golden, 
CO 80401, USA 
% Department of Applied Mathematics, Rand Afrikaans University, Johannesburg, South 
Africa 

Received 25 November 1991 

Abstract. We comment on the Lie point symmetries for the Khokholav-Zabolotskaya 
equation as calculated by Ray Chawdhury and Nasker, and demonstrate that their result 
for the coefficients of the vector field is correct but incomplete. 

The Lie point symmetries for the Khokhlov-Zabolotskaya equation 

P x , - ( P P J x = P ,  (1) 

were calculated by Roy Chowdhury and Nasker [l]. Following their notation they 
considered the vector field 

J a a a 
a = 7, -+ T 2  -+ 73 -+v4- 

ap JX at  ay 

and determined the coefficients to be 

7, = ( a  - b ) p  + cy+ d 

72 = ax - ( cy  + d ) r  + e 

q , = b r + e  

74 =+(a  + b ) y -  cr2+ e 

where a, b, c, d and e are all constants. Apart from the missing factor t in q 2 ,  most 
likely a misprint in their equation (7), this result is correct but incomplete. 

The authors recalculated the Lie point symmetries [ 2 ]  of (1) with the program 
SYMMGRP.MAX developed for this purpose by Champagne er a l [ 3 ] .  The coefficients 
of the vector field are in their most general form given by 

9 3  =f (9) 

q4 =fy(k+if’)+ h (10) 

wheref, g and h are arbitrary smooth functions of f only, and k is an arbitrary constant. 
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The corresponding infinitesimal generators for the Khokhlov-Zabolotskaya 
equation are then 

GI = -f(2pf’+xf”+fy’f”)Jo +:(2Xf’+ y’f”)J, +fa, +&f’J, (11) 

Gz = -g‘Jp + gJ, 

G3= -fyh”J,+fyh’J,+ hJ, 

c4= pap +xJ,++JJJ,. (14) 

The very special case for the coefficients (3)-(6) considered by Roy Chowdhury 
and Nasker [l]  follows from (7)-(10) by selecting 

f = b f + e  (15) 

g = - d f + e  

h = -ctZ+ e 
k = n - ’ b  3 .  
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