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Problem:  

Find the general solution of the linear homogeneous differential equation with constant coefficients: 

𝑦′′′ + 5𝑦′′ − 6𝑦′ = 0. 

Solution: 

𝑦′′′ + 5𝑦′′ − 6𝑦′ = 0.  The equation is homogeneous, linear, with constant coefficients ⇒ let’s write the 

characteristic equation: 

𝜆3 + 5𝜆2 − 6𝜆 = 0 ⇒  𝜆(𝜆2 + 5𝜆 − 6) = 0, 𝜆(𝜆 − 1)(𝜆 + 6) = 0 ⇒  𝜆1 = 0, 𝜆2 = 1, 𝜆3 = −6 ⇒  

⇒ the general solution of the initial equation will be: 𝑦 = 𝐶1𝑒𝜆1𝑥 + 𝐶2𝑒𝜆2𝑥 + 𝐶3𝑒𝜆3𝑥 ⇒

𝑦 = 𝐶1 + 𝐶2𝑒𝑥 + 𝐶3𝑒−6𝑥 , where 𝐶1, 𝐶2, 𝐶3 are constant coefficients. 
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