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• A linear differential equation of order n of the form of

Where  a0, a1, a2 ,a3, ….….an are all constant  and a0≠ 0 , R is a function of x 

only is called a linear differential equation with constant coefficient . 

We can represent  the given equation by 

F(D)y=R(x)

Where                F(D)=  aoD
n +a1D

n-1+a2D
n-2+………+an 

• The method of solving  linear differential equations with constant 

coefficient 

It consists the following  two parts  : 

⟶First we will find the general solution of the given differential equation by 

finding Complementary Functions (C.F.). it must be contains arbitrary 

constants as equal to the order of the given equation . 

Linear Differential Equations of Second Order 
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⟶Second we will find the Particular solution ,it is free from  arbitrary constant and is 

known as  Particular  Integral (P.I.) . 

Now , Complete Solution = Complementary function + Particular  Integral

y = C.F. + P.I. 

Method of finding Complementary function  :

Consider the differential equation 

Dn y+a1Dn-1y+a2Dn-2y+………+any=Q(x)

• Where a1,a2….an are all constants 

f(D)y=R(x) 

We find the Auxiliary Equation by putting R=0 , Now replace y by 1 ,       by m ,                 

by           , …….,            by         , 

By doing so , we get an algebraic equation in m of degree n , which is required  

auxiliary equation . 
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Its  Auxiliary equation is   mn + a1 m
n-1 +a2 mn-2 +………+an = 0   ……(1)

This is polynomial of degree n , so it has n roots i.e. m1,m2,…..mn

The Complementary function of the equation (1) is depends upon the nature of 

roots it may be real or complex . The following cases  do arise 

Case-I  When all roots are real and distinct say m1,m2,…..mn 

Hence the general solution of the equation (1) is 

y(x) =   

where  c1,c2,c3,….cn are all constants . 
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Case-II   When all roots are real and equal  say  m= m1 repeated r times and remaining 

(n-r) roots are real & different .

Hence ,   y(x) =                                                                                                         

is the general solution of equation (1)  , where  c1 , c2,c3,….cn are all constants .

Case-III   When the auxiliary equation may have some imaginary roots 

Let                              be a pair of imaginary roots 

Hence the C.F of the equation    (1)     is 

Y(x) =    

Where  c1 , c2,c3,….cr ……..cn are all constants          
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Case-IV   When the auxiliary equation may have  irrational  roots 

Let m1=                        and  m2=                   then C.F. of equation (1) is  

y(x) =  

Example. Solve :   

Solution : The given equation can be written as 

D2y+3Dy+2y=0 ,

So the Auxiliary equation  is   m2+3m+2=0,

i.e.          (m+1)(m+2)=0

the roots of the equation are  m=  -1 , -2 

Hence the solution of the given differential equation is 

Y= c1e
-x+c2e

-2x 
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