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1. The general solution of the associated homogeneous equation, y”+ 3y’ +
2y =0,isy = Cret + Cae~%. Thus, we put

P(t) = wa(t)e™ + wa(t)e™,
and the system becomes

wie Tt twie™® = 0
t -2

—wie™t — 2wie

Thus w] = 3, w) = —e*. Integrating these expressions yields w; = 1e
and wy = —1e®. Then

P(t) = %eue‘t - %e_”
1 o
= 1—2-e
7. The general solution of the associated homogeneous equation, y"'+4y =

0, is y = C) cos(2t) + Cy sin(2t). Thus, we put
P(t) = wy(t) cos(2t) + wa(t) sin(2t),
and the system becomes

w (t) cos(2t) + wy(t)sin(2t) = 0
—2w} (t) sin(2t) + 2wy (t) cos(2t) = sin(2t).

Thus wi = —3sin®(2t), wh = 1 sin(2t) cos(2t). Integrating these expres-
sions yields w; = ila-(sin(4t) — 4t) and wy = —} cos?(2t). Then

Y@it) = %(sin(4t) — 4t) cos(2t) —- %cosz(Zt) sin(2t)

= —it cos(2t)




The general solution of the associated homogeneous equation, 3" +2y’+

17.
y =0, isy = e~(Cy + Cat). Thus, we put
P(t) = e~ (wi(t) + wa(t)t),
and the system becomes
e Hwi(t) +wh(t)t) = 0
e~ (~wy(t) + wy(t)(—t +1)) = b(t).
Thus w} = —tb(t)e, wh = b(t)et. Then
T t
V@) = e (- / [sb(s)e®]ds + / [b(s)e”]ds - £)
0 0
t
= et / [—sb(s)e® + tb(s)e’]ds
0
The general solution is y = e~*(f5[—sb(s)e® + tb(s)e’]ds + Cy + Cat)
Substituting y(0) = 0, ¥/(0) = 0, we get C; = C5 = 0. Thus
t
y=et / [~sb(s)e® + th(s)e’]ds
0
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L(f(t)) =
1 2 00
= ——e—St + / C—St dt
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