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Abstract: The three-dimensional Zabolotskaya--Khokhlov equation (ZK) is a nonlinear second order partial 

differentialmodel for sound waves propagation. In this work, some ordinary differential reductions of this uation 

have been givenby two-step using of the Lie point symmetry group method. Then, some new exact similarity 

solutions of the ZK equationhave been obtained by solvingthe reduced ODEs.The solutions can be used to 

clarifying the propagation of a boundedtwo-dimensional acoustic beam in nonlinear medias. 
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I. Introduction 
1.1 The applications of Lie groups to differential equations 
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1.2 The Zabolotskaya--Khokhlov equation (ZK) 
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II. Main discussions 
2.1  The symmetry algebra 
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2.2  Reductions and similarity solutions of the ZK equation 
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