MATH5215 LECTURE 10/5/2005

Last time we solved the homogeneous problem y*2 +2y® — 3y = 0. What about
the inhomogeneous case?
Consider y22 + 2y® — 3y = f(t). If y,, is a solution to the homogeneous problem
and if y, is a particular solution to the inhomogeneous problem then y = y5, + y,.
(1) f(t) = 1. What is y,? Try y, = K, K a constant. For y, = K, the
homogeneous problem becomes yﬁ‘A + ZyPA -3y, =04+0-3K =1
= K=-1,
=y =yp+yp = ae_3(t,0) + Be(t,0) — %, o and B constants.
(2) f(t) =t. Try y, = At+ B, where A and B are constants. ypA = A, ypAA =0,
S0 ypAAJrQypA73yp:O+2A73At73B:t

=2A-3B=0
= —34=1,

2
soA=—3 B=2

=y =1yn +Yp = ae_3(t,0) + Fe(t,0) — %t + %
(3) f(t) =t (open case) Try y, = At?> + Bt + C, where A,B,C are constants.
yS=Alt+o(t) + B
ypAA =77 (it may not exist because ¢ may not be delta differentiable)
(4) f(t) =ea(t,0). Try y, = Kea(t,0), where K is a constant.
Yo =2Kes(t,0), yo2 = 4Key(t,0),
ypAA + QyPA — 3y, = 4Keo(t,0) + 4Kea(t,0) — 3Kea(t,0) = ea(t, 0)
:>5K:1,SOK:%,
=y =yn + yp = ae_3(t,0) + Be(t,0) + tea(t,0)

Consider the system
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(2) = YA = 5 — 4P

= —5(2z +y) — 4y

= —10z — 5y — 4y>

—dy —y?
5
= 8y + 2y — by — 4y°

= —10( ) — 5y — 4y>

= yA2 + 2y — 3y = 0, which has solution y = Ae_3(t,0) — Be(t,0), where A and
B are constants.
1
(2) =2 =—2(" +4)

- —%[—3Ae,3(t, 0) + Be(t,0) + 4Ae_s(t,0) + 4Be(t,0)]

~£lAe_5(t,0) ~ Be(1,0)]
= —%Aefg(t, 0) — Be(t,0)

Now we find A and B:

y(0)=2=A+1B

1
= A= Z5’ B= —Z, so our full solution is:
1 15 7
I’(t) = 73 . Ze_g(t, 0) + Ze(t, 0)
3

7
= —16_3@,0) + Ze(t,())

15

y(t) = e s(t,0) — 7e(1,0)



