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Abstract 

A differential equation of Lienard type with strong nonlinearities is proposed in 

this work. The equation admits exact and general periodic solution expressible 

in terms of trigonometric functions. 
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Theory 

Let us consider the differential equation stated in [1] as 
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where a , b , l , q  and α , are arbitrary parameters, and overdot denotes 

differentiation with respect to time. The application of 1=l , leads to  

 ( ) ( ) ( ) 02 12212122 =+−−−+ −−−−−− qqq xqbxabqxaqx αα αα&&                                             (2) 

Substituting ( )21+−= qab , and ( )12 += qα , into (2) yields 

( ) ( ) ( ) 02112 322124222 =+−+++− +−− qq xqaxqqaxqax&&                                                 (3) 

The equation (3) is the proposed nonlinear differential equation of Lienard type 

with strong nonlinearities. Using the corresponding first order differential 

equation [1] 
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one may obtain 
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where K  is an arbitrary constant. From (5) one may secure the exact and general 

periodic solution of (3) in the form 
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where 1−≠q . 
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