
Non Linear Partial Differential Equation 
 

Theorem If 0),,,,( qpzyxF be a nonlinear partial differential equation then the Charpit’s auxiliary 

equations are: 

q

F
dy

p

F
dx

q

F
q

p

F
p

dz

z

F
q

y

F
dq

z

F
p

x

F
dp







































 

   or, 
qpqpzyzx F

dy

F

dx

qFpF

dz

qFF

dq

pFF

dp














 

 

Problem 1:  Find the complete integral of the given partial differential equation by Charpit’s method  

  2222 xyqyp    

Solution: Given that, 2222 xyqyp   

  Let, 0),,,,( 2222  xyqypqpzyxF ..............(i) 

We know the Charpit’s auxiliary equations are 
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From 1st  and 4th  ratio, we get, 
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   or, 1
22 cxp    .................(ii)    [By integrating] 

Now, solving (i) and (ii) we get, 022
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  which is the required complete integral/ Solution of (i). 
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Problem 2:  Solve 1)( 2222  qzpz  by Charpit’s method      

Solution: Given that, 1)( 2222  qzpz  

  Let, 01),,,,( 2242  zqzpqpzyxF ..............(i) 

We know, the Charpit’s auxiliary equations are 
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From 1st  and 2nd   ratio, we get, 
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   or, qcp    .................(ii)     

Now, solving (i) and (ii) we get, 0122422  qzzqc  
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 [By integrating]    which is the required complete Solution. 

Problem 3:  Solve yzqypqpxy   by Charpit’s method      

Solution: Given that, yzqypqpxy   

  Let, 0),,,,(  yzqypqpxyqpzyxF ..............(i) 

We know, the Charpit’s auxiliary equations are 
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From 1st ratio, we get, 

   0dp   

   or, cp    .................(ii)    [By integrating] 

Now, solving (i) and (ii) we get, 0 yzqycqcxy  
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   or, cy yckecxz   )( which is the required complete Solution. 

Problem 4:  Solve 044916 22222  zzqzp  by Charpit’s method and identifying the surface.   

Solution: Given that, 044916 22222  zzqzp  

  Let, 044916),,,,( 22222  zzqzpqpzyxF ..............(i) 

We know, the Charpit’s auxiliary equations are 
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Problem 5:  Solve qxpyqp  22  by Charpit’s method   

Solution: Given that, qxpyqp  22  

  Let, 0),,,,( 22  qxpyqpqpzyxF ..............(i) 

We know, the Charpit’s auxiliary equations are 
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From 1st  and 2nd ratio, we get 
p

dq

q

dp


  

  or, 0 qdqpdp  

  or, aqp  22   [By integrating].................(ii)     
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     or, 222222 2 yqayxqaqxa   [by Squaring] 
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   [By integrating] which is the required Solution 

 

H.W. Example 6:  Find the complete integral of the given partial differential equation by Charpit’s method 

(i) 022 22  yqypz    [Hints,Taking 1st and 4th   ratio and cyaxyzy  4222 )(2 Ans] 

 

Problem 7:  Find the complete and singular integral of   qzyqp  22   

Solution: Given that,   qzyqp  22  

  Let,   0),,,,( 22  qzyqpqpzyxF ..............(i) 

We know, the Charpit’s auxiliary equations are 
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Now, solving (i) and (ii) we get, qzay   
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   or, baxyaaz  222 [By integrating] which is the complete Solution 

   or,  2222 baxyaaz  .............(iii) 

Differentiating equation (iii) with respect to a  and b  respectively 

   baxxayz  22 22 .....................(iv) 

 and   0,20  baxorbax ................(v) 
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       or, 04 z  which is the required singular solution. 

 

Problem 8:  Find the complete and singular integral of 022 2  pqqxypxxz   

Solution: Given that, 022 2  pqqxypxxz  

  Let, 022),,,,( 2  pqqxypxxzqpzyxF ..............(i) 

We know, the Charpit’s auxiliary equations are 
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From 2nd ratio, we get 0dq  
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Now, solving (i) and (ii) we get, 022 2  paaxypxxz  

     or, xzaxyxap 22)( 2   

     or,
2

22

xa

xzaxy
p




  

 



 7

  We know, qdypdxdz   
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   or, LogbaxLogayzLog  )()( 2 [By integrating] which is the complete Solution 

   or, )( 2 axbayz   

   or, )( 2 axbayz  .............(iii) 

Differentiating equation (iii) with respect to a  and b  respectively 

  by 0   or, yb  .....................(iv) 

 and 22 ,0 xaorax  ................(v) 

Putting these values ofa  and b in (iii) we get, )( 222 xxyyxz   

       or, yxz 2  which is the required singular solution. 

 

 

  

 


