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EXAMPLE I

Solve

subject to x(0) = 1, y(0) = 0.

2xX'+y —y=t

’ ’ _t2

(1)



I —
399

Section 8.2  Laplace Transform Method

Solution If X(s5) —
each equation, éi)ob{:f,"(') } and-Y(s) = & {¥(0)}, then after transforming
2[sX(s) — x(0)] + sY(s) — y(0) — Y(s) = lz
s

SX(s) — x(0) + s¥(s) — y(0) -3

or 25X() + (s — )Y(s) =2 + ;13
2)

sX(s) + sY(s)=1+ ;25

Multiplying the second equation of (2) by 2 and substracting yield

4
(—s— 1)Y(s) = slz -5
4—5 G

Now by partial fractions

1~y A B C+ D
ss+1) s 2 s s+1

so that
4—5=As¥s+ 1)+ Bs(s + 1) + C(s + 1) + Ds>.

Settings = 0and s = — 1 in the last line gives C = 4and D = — 5, respectively,
whereas equating the coefficients of s3 and s? on each side of the equality

yields
A+D=0 and A+ B=0.

It follows that A = 5, B = —5. Thus (3) becomes
5 5 4 5
S i A

and so
1 1 2! 1
— 1)\ _ =1l _. “1]&\ _sep-1)
¥t =52 {s} 5% {sz}+2z’ {83} 5% {Hl}
= 5 4 2% — S

By the second equation of (2),

Y{sh rr&(s) + g +s—4,

Fe
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CHAPTER 8  SYSTEMS OF LINEAR DIFFERENTIAL EQUATIONS

from which it follows that

x(t) = £ YY(s)} + 3"{1} & % g“l{ﬂ}

s 5
=—4 + 5t — %2 +%t3 + 5e,
Hence we conclude that the solution of the given system (1) is

x(t) = —4 + 5t — 92 +%t3 4 By=t

W)=5—5¢4 92 _ Set. @
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