
Module 4: Partial Differential Equations 

Lesson43 

Non-Homogeneous Linear Equation  

 

43.1 Complementary Function and Particular Solution 

Consider the non-homogeneous linear equation 
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for some fixed r , the solution may be written as  
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Example1: ( ) ( )2 22 2 2 sin 2D DD D D D z x y′ ′ ′+ + − − = +  

( )( ) ( )2 sin 2D D D D z x y′ ′+ + − = +  

 

Solution corresponding to the factor ( )2D D′+ − is: 

 

( )2xz e y xφ= −  

 

and the complementary function is: ( ) ( )2
1

xy x e y xφ φ− + − . 

 

The Particular Integral is  
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Non-Homogeneous Linear Equation 
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( ) ( )1 2cos 2 3sin 2
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x y x y= + − +    

 

Exercises: Solve the following non-homogeneous equations 

1. ( )2 1 xD DD D z e−′ ′+ + − =  

2. ( 1)( 2 3) 4 3 6D D D D z x y′ ′+ − + − = + +  

3. ( ) 2 2D DD D z x y′ ′ ′+ + = +  

4.  ( ) ( )22 3 3cos 3 2DD D D z x y′ ′ ′+ − = −  
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