Answer on Question #60154 — Math - Differential Equations
Question

Find a homogeneous linear differential equation with constant coefficients whose general
solution is given by

y(x) =c, +c,e”* cosbx +c,e” sin 5x.
Solution

General solution of a homogeneous linear differential equation with constant coefficients can
be written as

y(x)=ce™ +c,e™ +c.e™,

whereA,, A,, A, are the complex numbers.

The solution y(x) =c, +c,e* cosbx + c,e** sin5xgives us the hint, that
A, =0,A, =2+5i,A, =2-5i.

Let’s write the characteristic equation:

A—-A)A—-A,)(A—A,)=0.

(A—0)-(A—(2+5i))-(A— (2—5i)) =
=A-((h—2)=5i) - ((h—2) +5i) =
=A-((A—2)*+25)=A- (N’ —4A+4+25) =
A (N —4h+4+25) =\ (A — 4\ +29) =
=A% — 407 + 294, = 0.

As a solution of any linear differential equation with constant coefficients can be found in the
form of y =™, y'(x) = Ae™, y"(x) = A’e™, y"(x) =A’e™, it's obvious, that

e\ —4eMA’ +29eA =0
and the differential equation is y"(x) —4y"(x) +29y’(x) =0.

Answer: y"(x)—4y"(x)+29y'(x) =0.
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