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Formation of Partial Differential equations 
 

   Partial Differential Equation  can be formed either by 

elimination of arbitrary constants  or by the elimination of 

arbitrary functions from a relation involving three or more 

variables .  

 

 

SOLVED PROBLEMS 
1.Eliminate two arbitrary constants a  and b    from 
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Differentiating  both sides with respect to x and y 
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(OR)    Find  the differential  equation of all spheres 

 of fixed radius having their centers in x y- plane. 



By substituting all these values in (1) 
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2. Find the partial Differential Equation by eliminating 

    arbitrary functions from 
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SOLUTION 
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3.Find Partial Differential Equation 

   by eliminating  two arbitrary functions from  
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Differentiating  both sides with respect to x and y 
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Again  d . w .r. to  x and yin equation (2)and(3) 
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Different Integrals of Partial Differential 

Equation 
 

 1. Complete Integral (solution) 
 

     Let    

                                                                           

     be the Partial Differential Equation.  

     The complete integral of equation (1) is given     

     by                                                                                
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2. Particular solution 
  A solution obtained by giving particular values to 

the arbitrary constants in a complete integral is 

called particular solution .                                       

 3.Singular solution 
 The eliminant  of a , b between                  

 

 

 

 

 

when it exists , is called singular solution  
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4. General solution 

  In equation (2)  assume an arbitrary relation     

  of the form             . Then (2) becomes  )(afb 
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Differentiating  (2) with respect to a,  
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The  eliminant of (3) and (4) if exists, 

 is called general solution 



  Standard  types of first  order equations 
TYPE-I 

  The  Partial Differential equation of the form 

    0),( qpf
has   solution                                

                                            with    cbyaxz 

),( qpfqypxz 

TYPE-II 

 The Partial Differential Equation  of the form 

                                        is called Clairaut’s form  

    of pde , it’s solution is given by  
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 The given pde can be written as 
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         be integrated to get solution      



TYPE-IV 

    The pde of the form                            can be 

solved by assuming 
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Integrate the above equation to get solution 



SOLVED PROBLEMS 

 1.Solve the pde                    and find the complete       

   and singular solutions 
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Solution 

     Complete solution is given by  
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Which is not possible 

Hence there is no singular solution 

2.Solve the pde                               and find the  

complete, general and singular solutions 
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Solution 

  The complete solution is given by 
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To get general solution  assume that 
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Eliminate from (2) and (3) to get general 

solution 

3.Solve the pde                                 
and find the complete and singular solutions 

221 qpqypxz 

Solution 
The pde                                 

              is in Clairaut’s form     

221 qpqypxz 
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d.w.r.to  “a”   and  “b”  

)3........(

0
1

0
1

22

22


























ba

b
y

b

z

ba

a
x

a

z



)(1
1

1

1

1
,

1

22

22

22

22
22

22

2
2

22

2
2

yx
ba

ba

ba
yx

ba

b
y

ba

a
x

















From (3) 
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4.Solve the pde zqypx  3)2()1(

Solution 
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Complete solution of above pde is 
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5.Solve the pde zqp  22
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Assume that )( ayxz 
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From given pde 
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Integrating on both sides 
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6. Solve the pde qpzpq 

Solution 
Assume  

Substituting  in given equation 
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Integrating on both sides 
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Integrating on both sides  
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8. Solve the equation yxqp  22
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Equations reducible to the standard forms 

(i)If               and             occur in the pde as in 
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0),( qypxF nm 0),( QPFThen                              reduces  to 
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Solved Problems 

1.Solve    
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2. Solve the pde )( 22222 yxzqp 

SOLUTION 
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Lagrange’s  Linear Equation   

Def:  The linear partial differenfial equation   

of first order is called as Lagrange’s linear Equation. 

 

This  eq  is of the form RQqPp 

Where           and      are functions x,y and z QP, R

The general solution of the partial differential 

equation                                is  RQqPp  0),( vuF
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1.Find the general solution of  zyxqypx )(22 
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Integrating on both sides 

z

dz

yx

yxd

zyx

dz

yxyx

yxd

zyx

dz

yx

dydx




















)(

)(

)())((

)(

)(22

Integrating on both sides 



2

1

2

)(

loglog)log(

czyxv

czyx







The general solution is given by 0),( vuF
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2.solve )()()( 222 yxzqxzyzyx 
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Auxiliary equations are given  by 
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The general solution is given by 
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HOMOGENEOUS   LINEAR   PDE WITH  

CONSTANT  COEFFICIENTS 

Equations  in which  partial derivatives 

occurring  are all of same order (with degree 

one ) and the coefficients are constants ,such 

equations are called homogeneous linear PDE 

with constant coefficient 
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The complete solution of equation (1)  consists 

of two parts ,the complementary function  and 

particular integral. 

 The complementary function is complete 

solution of equation of  0),(  zDDf

Rules to find complementary function   
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Case 1 
If the equation(3) has two distinct  roots 21,mm

The complete solution of (2) is given by 
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Case 2 
If the equation(3) has two  equal roots i.e 21 mm 

The complete solution of (2) is given by 
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Solved problems 

1.Find the solution of pde 
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Solution 
  The Auxiliary equation is given by 

Where ‘c’ is replaced by                after integration  
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7.Solve   xyzDDDD sin)65( 22 

Solution 

A.E  is 0652  mm
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Non Homogeneous Linear  PDES 

If  in the equation )1...().........,(),( yxFzDDf 

the polynomial expression                    is not 

homogeneous, then (1) is a non- homogeneous 

linear partial differential  equation                  
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= Complementary Function + Particular Integral 
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