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ODE W|th. con ' ”

d"y I dy I-
g o1 dt"l ...t q dt+a0y f(t) (1)
fﬁ" nltlal condltlons I0) : y(()) =y,
< y' 0)=y
y(n_l) (O) — yn—l
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i. Taking the Laplace ‘ \'\
Transform of both sides.

V4 ; i ,:' v ngﬂ ”J{I
ii. Determlne Y(s) iy

/,-"f
.

\ Equatlon In s-space

ili. Using Inverse Laplace Transform of finding the orlglnal
function y(t) .

Recatl: | £{y™ (1)} =5"Y (s)=s"".y(0)—...— y" " (0)
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Solve. »’ y—t with (0)1
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St 3e Tgifansform s7Y — Sy(O) y (O) Y l/s

Step2: Solving in s-space and partial fraction expansion gives:

Y(S) =+

s —1 S

Step3: we obtain the solution

y(t)=L " {Y(s)} = ¢' +sinh¢—¢
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—=Ax+ B ~~M
di d

iZZ:C)C+Dy
L dt

:ﬂrlul ]:f?.\\\

‘i -I'!" € .\" - J
i { | || l \,-. '-; \
d ,}X, t l ||| r n .' al 1
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= Applying : ﬁ{dX/dt} = SX(S)—

x(O) =X, &

yO) =y,

to solve X(s) & Y(s).

* Find x(t) and y(t) using Inverse Laplace Transform.
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Solve -
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(yl(o) =0
)2 (0) =150

62.5 37.5

S

100

_I_

s+0.12  $40.04

125 75

S

s+0.12  5+0.04

(s+0.08)Y, —0.02Y, =2
—0.08Y, + (s —0.08)Y, =150
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yy = 100 — 62.57 %12 — 375,008
¥o = 100 + 1257012t — 75,7004
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