L 1s a linear function.

Ex: L(be?e'te’?) =



Solve (i.e., solve for y):

= L71(32) Formula 3: £71(-2) = t"

y=C7N ) = P = e = g



Solve (i.e., solve for y):

y" +2y +5y=0, y(0)=1, 4/ (0)=7
L(y" + 2y + 5y) = L(0)

L(y") +2L(y") +5L(y) =0

s?L(y) — sy(0) —y'(0)
+2[sL(y) — y(0)]

+5L(y) =0
s°L(y) —s—T
+2[sL(y) — 1]
+5L(y) =0
s°L(y) —s—T
+2sL(y) — 2
+5L(y) =0

(52 +2s+5)L(y)=s+T+2

_ +9
’C(y) T SQ—T—28—|—5




_ -1 +9
y =L (srmii—as)

Y, s+9
y =L 1((s+1)J2r—1+5)

= s+9
y—,C 1((34_1_'324_4)

-1 s+l 8
y =L ((s+1)2+4 T (s+1)2+4)

Y= £_1((8+81JS%+4) + L7 (s+18)2+4)

Y= ﬁ_l((sfS%H) ™ 45_1((s+12)2+4)

y = e tcos(2t) + de tsin(2t)

Partial Check: Plug y = €' into v + 2y’ + 5y = 0:
Characteristic eqn: 7% + 2r + 5 = 0 implies

(r+1)?4+4=0 and thus (r + 1) = —4.
Hence r +1=+/—4=+2i. Thusr=—142;
and the general homogeneous soln is

y = cre”"cos(2t) + cpe”sin(2t)

Partial Check:
y(0) = 1 for IVP soln y = e~ ‘cos(2t) + 4etsin(2t)

1 = €%os(0) + 4€’sin(0) where equality does hold

Partial Check: y’(()) = 7 - too much work due to product rule.



