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Problem:  

Find the general solution of the linear inhomogeneous differential equation with constant coefficients. 

𝑦′′ + 2𝑦′ − 3𝑦 = 5𝑒2𝑥 . 

Solution: 

This is a linear inhomogeneous equation with constant coefficients ⇒ first let’s solve the corresponding 

homogeneous equation  𝑦′′ + 2𝑦′ − 3𝑦 = 0. Its characteristic equation   will  be    𝜆2 + 2𝜆 − 3 = 0 ⇒  𝜆1 =

= 1, 𝜆2 = −3 ⇒ the general solution of the homogeneous equation will be: 

𝑦1 = 𝐶1𝑒𝜆1𝑥 + 𝐶2𝑒𝜆2𝑥 = 𝐶1𝑒𝑥 + 𝐶2𝑒−3𝑥 . 

Now since on the right of the initial equation we have the polynomial of the form 5𝑒2𝑥 , moreover 2 is not the 

root of the characteristic equation ⇒ we look for the particular solution of the initial equation in the form 

𝑦2 = 𝑎𝑒2𝑥 ⇒  𝑦2
′ = 2𝑎𝑒2𝑥 , 𝑦2

′′ = 4𝑎𝑒2𝑥 ⇒  𝑦2
′′ + 2𝑦2

′ − 3𝑦2 = 5𝑎𝑒2𝑥 = 5𝑒2𝑥 ⇒ 𝑎 = 1 ⇒  𝑦2 = 𝑒2𝑥 

⇒ the desired general solution of the initial equation will be:  

𝑦 = 𝑦1 + 𝑦2 ⇒  𝑦 = 𝐶1𝑒𝑥 + 𝐶2𝑒−3𝑥 + е2𝑥 . 
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