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1. Second order linear homogeneous equations with constant coefficients.

ay′′ + by′ + cy = 0

The characteristic equation is ar2 + br + c = 0.

1. Real and unequal roots r1 6= r2. y1(x) = er1x, y2(x) = er2x.

2. Real and equal roots r1 = r2 = r. y1(x) = erx, y2(x) = xerx.

3. Complex conjugate roots r1 = λ + iµ, r2 = λ− iµ.

y1(x) = eλx cos µx, y2(x) = eλx sin µx.

2. Second order linear nonhomogeneous equations.

y′′ + p(x)y′ + q(x)y = g(x); y(x) = yp(x) + c1y1(x) + c2y2(x)

a. Method of Undetermined Coefficients.
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Here s is the number of times 0, α, or α + iβ respectively are roots of the characteristic

equation.

b. Method of Variation of Parameters.

yp(x) = u1(x)y1(x) + u2(x)y2(x), u1(x) =
∫ x −g(t)y2(t)
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