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homogenous equation with Non Linear second order 5.

constant coefficient 

                

 

∴ 𝑵𝒐𝒏 homogenous of f(x)≠ 0 

order first degree) second(=2   For n 

𝒅𝟐𝒚

𝒅𝒙𝟐 + 𝒂𝟏
𝒅𝒚

𝒅𝒙
+ 𝒂𝟐𝒚 ≠ 𝟎(𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒇𝒐𝒓𝒎)oa 

p+yc=ytotaly  

0 =homogenous of f(x)is solution of  cy 

pyparticular soltion, there are two methods to find -  py 

1.Variation parameter.(used when  f(x)= 𝒗𝒂𝒓𝒊𝒂𝒃𝒍𝒆) 

2.Undertermined coefficent.(used when  f(x)=

𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕) 

-:Variation parameter 

𝒅𝟐𝒚

𝒅𝒙𝟐 + 𝒂
𝒅𝒚

𝒅𝒙
+ 𝒃𝒚 = 𝒇(𝒙)    [(𝒇(𝒙) =oaTo find solution 

𝒗𝒂𝒓𝒊𝒂𝒃𝒍𝒆)] 
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by use the following step. 

1.solve the equation of homogenous. 

(x)2(x) &u1u 

2.calculated 

D=|
𝒖𝟏 𝒖𝟐
𝒖𝟏̅̅ ̅̅ 𝒖𝟐̅̅ ̅̅ | 

  𝒗𝟏̅̅̅̅   &𝒗𝟐̅̅̅̅ 

          𝒗𝟏̅̅̅̅ =-u2.f(x)/D      , 𝒗𝟐̅̅̅̅ =u1.f(x)/D 

3.Integration 𝒗𝟏̅̅̅̅   &𝒗𝟐̅̅̅̅  𝒕𝒐 𝒈𝒆𝒕 𝒗𝟏 & 𝒗𝟐 

4.solution y=u1* v1+u2* v2 

Example 1// Solve the equation  

𝒅𝟐𝒚

𝒅𝒙𝟐
− 𝒚 = 𝒆𝒙 

Soltion/  

  (𝑫𝟐-1)y=𝟎 → (𝒓𝟐 − 𝟏) = 𝟎 → 𝒓𝟏 = 𝟏   &  𝒓𝟐 = −𝟏

 1. 

𝒆𝒓𝟏𝒙 + 𝒄𝟐 𝒆𝒓𝟐𝒙) → 𝒚 = (𝒄𝟏𝒆𝒙 + 𝒄𝟐 𝒆−𝒙)1y=(c 

  u1=𝒆𝒙  &  𝒖𝟐 = 𝒆−𝒙 
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𝒖𝟏̅̅ ̅̅ = 𝒆𝒙 ∗ 𝟏   & 𝒖𝟐̅̅ ̅̅ = 𝒆−𝒙 ∗ (−𝟏) = −𝒆−𝒙 

=-1-1=-2 D=|
𝒖𝟏 𝒖𝟐
𝒖𝟏̅̅ ̅̅ 𝒖𝟐̅̅ ̅̅ | = |

𝒆𝒙 𝒆−𝒙

𝒆𝒙 −𝒆−𝒙|  2. 

3.  𝑽𝟏̅̅ ̅̅ = −𝑼𝟐. 𝒇(𝒙)/𝑫 =  −(𝒆−𝒙. 𝒆𝒙)/(−𝟐) =
𝟏

𝟐
 

V1=∫
𝟏

𝟐
𝒅𝒙 =

𝟏

𝟐
𝒙 + 𝒄𝟏 

𝑽𝟐̅̅ ̅̅ = 𝑼𝟏. 𝒇(𝒙)/𝑫 =  (𝒆𝒙. 𝒆𝒙)/(−𝟐) = −
𝟏

𝟐
𝒆𝟐𝒙 

V2=∫ −
𝟏

𝟐
𝒆𝟐𝒙 𝒅𝒙 = −

𝟏

𝟒
𝒆𝟐𝒙 + 𝒄𝟐 

 y=u1* v1+u2* v2=𝒆𝒙 (
𝟏

𝟐
𝒙 + 𝒄𝟏) + 𝒆−𝒙(

−𝟏

𝟒
𝟐𝒙 + 𝒄𝟐)

  4. 

H.W. Solve the equation   

𝒅𝟐𝒚

𝒅𝒙𝟐
+ 𝒚 = 𝐭𝐚𝐧 𝒙 
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Higher order linear equation with constant 6.

coefficent  

*Homogenous  

Example 1// Solve the equation  

𝒅𝟓𝒚

𝒅𝒙𝟓
− 𝟑

𝒅𝟒𝒚

𝒅𝒙𝟒
+ 𝟑

𝒅𝟑𝒚

𝒅𝒙𝟑
−

𝒅𝟐𝒚

𝒅𝒙𝟐
= 𝟎 

Solution/ 

  (𝑫𝟓 − 𝟑𝑫𝟒+𝟑𝑫𝟑−𝑫𝟐)=0 

𝑫𝟐(𝑫𝟑 − 𝟑𝑫𝟐 + 𝟑𝑫 − 𝟏) = 𝟎 

𝒓𝟐(𝒓𝟑 − 𝟑𝒓𝟐 + 𝟑𝒓 − 𝟏) = 𝟎 

either      𝒓𝟐 = 𝟎 → 𝒓𝟏 = 𝒓𝟐 = 𝟎       

(𝒓𝟑 − 𝟑𝒓𝟐 + 𝟑𝒓 − 𝟏) = 𝟎 or 

(𝒓 − 𝟏)𝟑 = 𝟎 → 𝒓𝟑 = 𝒓𝟒 = 𝒓𝟓 = 𝟏 

𝒆𝒓𝒙 + 𝒄𝟐 𝒙𝒆𝒓𝒙 + 𝒄𝟑𝒆𝒓𝒙 + 𝒄𝟒𝒙𝒆𝒓𝒙 + 𝒄𝟓𝒙𝟐𝒆𝒓𝒙) →1y=(c 

𝒆𝟎𝒙 + 𝒄𝟐 𝒙𝒆𝟎𝒙 + 𝒄𝟑𝒆𝟏𝒙 + 𝒄𝟒𝒙𝒆𝟏𝒙 + 𝒄𝟓𝒙𝟐𝒆𝟏𝒙)1y=(c 

 

H.W. Solve the equation   
𝒅𝟑𝒚

𝒅𝒙𝟑
+ 𝟑

𝒅𝟐𝒚

𝒅𝒙𝟐
+ 𝟑

𝒅𝒚

𝒅𝒙
+ 𝒚 = 𝟎   


