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5 General structures of linear ODEs (optiopnal)

Fact: A general solution to a n-th order ODE typically involve n indeterminate constants.

Example 5.1. A falling ball: 3y’ = —g (gravitational constant). Initial conditions” initial
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Proposition 1 (structure of homogeneous linear ODEs). If y;, yo are two solutions of a
homogeneous ODE, then for any constants C1, Cs, y = C y1 + C3 9 is also a solution.
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Example 5.2. Find all solutions of the ODE: y” — 3y’ + 2y = 0.
Proposition 2 (structure of linear ODEs). A general solution y to a linear ODE has the form:
Y=1Yn + Yp,

where yj, is the general solution to the linear ODE’s associated homogeneous linear ODE; y,
is a “particular solution” to the ODE itself.

Example 5.3. Find all solutions of the ODE: ¢’ — 3y’ + 2y = 2.
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