If the function f and g are continuous on an open interval | containing the point t, and that
F(t) isany antiderivative of fin| , then the unique solutiony(t) of thelVP y'+ f(t)y=g(t),
y(t,) =Y, liveson . It hasan interpretation in terms of initial data y, and input g(t):

y(t) = Response to initial data+ Response to input

- Flto) \ o F (O -FO ' oF
y(t) = [e Y€ ] +[e LDe g(s)ds}

~F (1)

Theresponsetoinitial data y(t) :[e“t")yoe
)/+ f(t)y=0, y(to) = Y-

} solves the undriven I VP:

Theresponsetoinput y(t) = e’F“)j: e"®g(s)ds solves the driven IVP:

y+ft)y=g(), yt)=0.

Structure of the General Solution of aLinear ODE
If the function f and g are continuous on an interval |. Then the general solution y(t) of the

driven linear ODE y'+ f (t)y = g(t)isgiven by

y(t) = y,(t) +y,(t), dl tinl
where y, (t) isthe general solution of the undriven linear ODE y'+ f(t)y=0 and y,(t) isa
particular solution of the driven linear ODE y' + f (t)y = g(t).

This explains why the guessing method (method of undeter mined coefficients) worksif the
driving term is nice enough.




|Examp|e: Solve using the method of undetermined coefficients

y'+ 0.1y =10(0.2 + 0.1sin(?)); y(0) =15
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