
4.3 - Homogeneous Linear Equations with Constant Coeffi-
cients
Consider the differential equation 𝑦′′ − 5𝑦′ + 6𝑦 = 0.

Definition: The auxiliary equationof the second-order linear differential equa-
tion 𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 0 is 𝑎𝑚2 + 𝑏𝑚 + 𝑐 = 0.







Example: Find the general solution of the given second-order differential equa-
tion.

𝑦′′ − 10𝑦′ + 25𝑦 = 0

Example: 2𝑦′′ − 3𝑦′ + 4𝑦 = 0

Example: Find the general solution of the given higher-order differential equa-
tion.
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Special 2nd-order differential equations:
𝑦′′ + 𝑘2𝑦 = 0 and 𝑦′′ − 𝑘2𝑦 = 0, 𝑘 ∈ ℝ

Example: Find a homogeneous linear differential equation with constant coef-
ficients whose general solution is given.

𝑦 = 𝑐1𝑒−4𝑥 + 𝑐2𝑒−3𝑥



Example: 𝑦 = 𝑐1𝑒10𝑥 + 𝑐2𝑥𝑒10𝑥

Example: 𝑦 = 𝑐1 + 𝑐2𝑒2𝑥 cos 5𝑥 + 𝑐3𝑒2𝑥 sin 5𝑥


