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6. x′
k = ak1x1 + ak2x2 + · · · + aknxn; k = 1, 2,. . . , n.

System ofn first-order constant-coefficient linear nonhomogeneous differential equations.
The general solution of the homogeneous system of differential equations is a linear combination

of linearly independent particular solutions sought by the method of undetermined coefficients in
the form of exponentials,

xk = Akeλt; k = 1, 2, . . . ,n.

On substituting these expressions into the system and collecting the coefficients of the unknownsAk,
one arrives at the linear homogeneous algebraic system of equations

ak1A1 + ak2A2 + · · · + (akk − λ)Ak + · · · + aknAn = 0; k = 1, 2, . . . ,n.

The determinant of the system must vanish for a nontrivial solutionA1, . . . ,An to exist. This
requirement yields the characteristic equation for determining the exponentλ.
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