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Integrating Factor 

          Integrating factors are useful for solving ordinary differential equations that 

can be expressed in the form 

𝑑𝑦

𝑑𝑥
+ 𝑝(𝑥)𝑦 = 𝑓(𝑥) … … … … … . (∗) 

The basic idea is to find some function , say 𝐼(𝑥) , called the “integrating factor” , 

Which we can multiply through equation (*)  in order to bring the left-hand side  

under a common derivative . For the canonical first-order linear differential 

equation (*) , the integrating factor is 𝐼(𝑥) = 𝑒∫ 𝑝(𝑥)𝑑𝑥 . 

𝐼(𝑥)
𝑑𝑦

𝑑𝑥
+ 𝐼(𝑥)𝑝(𝑥)𝑦 = 𝐼(𝑥)𝑓(𝑥) 

𝐼(𝑥)𝑦 = ∫ 𝐼(𝑥)𝑓(𝑥) 

Examples 

1) Solve    
𝒅𝒚

𝒅𝒙
+

𝒚

𝒙
= 𝟐 

 

2) Solve      
𝒅𝒚

𝒅𝒙
−

𝟒𝒚

𝒙
= 𝒙𝟓𝒆𝒙 

 

3) Solve    
𝒅𝒚

𝒅𝒙
−

𝟐𝒚

𝒙
= 𝟎 


