MA 266 Lecture 27

6.4 Differential Equations with Discontinuous Forcing
Functions
In this section, we use Laplace transform to solve differential equations whose nonhomogeneous

term, or forcing function, is discontinuous.

Example 1. Solve the initial value problem
Yy +y=g(t), y(0)=0,  y(0)=1,

where

N )L, 0<t <3
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Example 2. Solve the initial value problem
y" + 2y + 2y = h(t), y(0) =0, y'(0) =1,

where
1, m<t<2r

h(t):{ 0, 0<t<mt>2r
/’\“7" U1 () — Usa )
@

) \/ 6_ﬁ$ Q:>ﬁ&
S 8) — ¢ Meoy — VI, € 28 ()v)(/o)*7(4)=_,_;—-—"\
f15) = < Jeo) = §'c2) Yeo - > 3
=TS Y %1
(o7¢ 25 %2) Y(s) . e e T«
s ot
- -2y
fis)= J’i_ . (
¢ (s “2442) mLL{”S*"
"WS Y%y %' —-‘LS,‘
S )= - ry- ,
\(C ) (@ e ) %‘(‘ I3 5 —
(Y ,SL'(ZS'L}
Y
Ho=%2-45 -2 8t 1
(3€) % v (5*()1“

Mo= 1

- Lot .
S~ 2 - :&.Q’(';*({)

j(*ﬁ Ut (O-h(&- ) = Walt h (ﬁfift) - Q:JC. Snl(t)

MA 266 Lecture 27 page 2 of 4



Example 3. Solve the initial value problem

y @ —y = u(t) — us(?), y(0) =4/(0) =¢"(0) = y"(0) = 0,
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