Section 5.5

1. Since f(r) = t has transform F(s) = 1/5%, g(t) =

H{t — 2yt — 2) has rransform

Gis)=e¢ ¥F(5)=e>. -1—2
s

5. Since (t - 1) = * — 2t + 1, we can write
T B Gl § ikt P! (M
= -1 4200 -1+ 1.

Thus,
H( = 1)?
=H(@t - DUt =D+ 2H@ - 1)@ — 1)
+ Hit — 1),
and

LCIH(t — DY)
= L{H(t — D)t — 1P)(s)
+ 2L[H(r — 1)(r = 1)}{s)
+ L{H(t — D}s)

s 2! 1 ]
=g ’-S—3+2£_‘-*5+£"-~
5
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13. The function
o ATz 0
Fity=108; 0=l
4, ifr =2,

can be writien
Ft) = 1 Holt) + 4 Hy(t)
=t3H@)—HU =) +4H{ —2)
=2 H() —PH( —2) +4H( - 2)
=02H(@) ~ (1 =2+ 20 H{r = 2)
—4H(t - 2)
=12H(t) — (1 — D Ht - 2)
—A4(t —2}H(r - 2).
Thus,
LIF))(s) = LI H{D)(s)
— Lt = 2"H (t - 2)}(s)
— 4 L[t = H(t —2))(s)
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22. A partial fraction decomposition.

1. _A__ &
G+ 5 542
| = A(s +2) + Bs

Then,
5-—2#3——1
- g
.5'-—[]=}A*l
- R
and
| _ 1 1 e e
S6+2) 3 26+2) 3 Tisray
Note the transform pairs.
) |
fity=1+ Fis) = -
5
1
! "—"t‘."_:"'t & =
glr) < G(s) o
Thus

a|1=e
o {s(:+2}]

|1
s 2s+2)

= L
- [25 zu+2)]]{”
1
- E[;:—’ [ = LG 1)

~ LT F()}) + L7 Gs))(n)]
1
= EI] —e ¥ H(-1)f@—1)

+H(t—1)gt - 1)|

1
=s[1-e¥~Hi-1)

+ H(t — 1)e”20~1]



28.

The forcing function f is described by

£0) = E ifl<t<2,

.. _otherwise,

or equivalently,

fie) = Hyalt)
=H(t—1)— H{t = 2).

Hence,

e ¥ E_ZF

F(s) = L{f(Nls) =

Take the Laplace transform of both sides of the given
equation. Let ¥ (5) = L{y(r}}(s).
Y 4y = f()
L(y")(s) + 4 L(y)(s) = LU}
s2¥(s) — sy(0) = y'(0) +4Y (s) = F(s)
Use the initial conditions y(0) = y'(0) = 0 and the
Laplace transform of f found earlier.

gt E.-—Es

SPF(s) +4Y(s) = — -
5 h)

1 et B
P [
© 31+4[ 5 5 ]
—¥ -2z

S & e
T s(s2 44 s(sT4+4)

F(s)

A partial fraction decomposition is needed.

1 A Bs+C

3(52—1-4}:;—'_ 5244
1=A(*+4) + (Bs+C)s
1=(A+ B)s®+Cs +4A

Then,

Therefore,

] 1 5
sG24+4) 45 aGT+4a)

which has transform

. R
— = = CO& 2T,
4 4

Thus,
e o BT
yiry=4L L{s2+43%[”
=25
gt 8T
i {E{£2+4)}{r}
=H{(-1) —]——-I-c (r=1)
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Section 5.6

2. By Theorem 6.10, the unit impulse response of 22. The expression
y' —4y' 43y =50

is E(s) = 1/ P(s), where P(s) = 5% — 45 + 3 is the
characteristic polynomial. Thus,

1 1 1
(s+D(24+4) s+1 s2+4

i = F(s5)G(s).
E{s) = R TR T
o We have transform pairs
Using a partial fraction decomposition,
' 1
Fis) = —— &= f(1)=¢e"",
E{”=l._..l__._lk 1 , () s+1 Jy=e
2 3~3 2 -1 1 2 1
ir e — = = &i i
so the unit impulse response is OI=3 mrg s =g
2 1, 1 Thus,
f{f} = 28 o E&;-
5. By Theorem 6.10, the unit impulse response of £ { T ’
S S {:i 1)(s* + 4)
= LTHF ()G (s)){r),
is E(5) = 1/ P(s), where P(s) = s* — 9 is the char- = f*gir)

acteristic polynomial. Thus,

; =f fuglt —u)du,
E(s) = 0

2 -9
Using a partial fraction decomposition,

1 1 1 1

E(s) = P + S Two integrations by parts show that

so the unit impulse response is

¢
=1f e “sin2{r — u)du.
2 .Jy

f e " sin(2r — 2u) du

1 1
e(t) = “% e + 3 e, 1
s Ee“' [2cos(2r — 2u) — sin (2 — 2u)].

Section 5.7
8 If f(r) =rand g(r) = ¢, then Hence,
I
, o -
f*g{r}:f f{ﬂ}ﬁ[l‘—u}du\‘ {5+I}(I2+4)

Q 1 I
' = —e " [2cos(2t — 2u) — sin(2r — 2u)] i
=f ule" " du. 10 3

g 1, 1. 1

: = —e~ 4+ —sin2t — —cos2t.
Integration by parts provides 3 10 5

Sxglt) = —ue'™

I ]
+f e~ du.
o Jo
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A second integration yields

14

— gt
] Ii
= ~te’ — e’ 4 &,

=—-t-1+¢".

= —ue'

*

0



27.  We start by computing the impulse response functic

e(t).
e’ + 9 = §{1), e(0) = £'(0) = 0.

By Theorem 6.10, the Laplace transform of e(t) is

1 1
E(s) = — = - ;
= ™ s
Thus,
1
£ B o (o
e(r) Lz +9]G}
| 3
==L
3 {32 +9]('}
1
2 -3-Sj.ﬂ 3[-
Compute the derivative.

e'(t) =cos 3t
From Theorem 7.16, we know that the solution of
y' +9y =g(t), y(0)=—1,¥(0) =2
is
vty =e*g(t) +awe'(t)
+ (ay; + bygle(r)
=e#xg(t) + ({—De(n)
+ {((1)(2) + (0 (—=1))e(r)
=e=*g(t) —e'(t) + 2e(r)

= lf (sin 3“]3‘(2‘ —u) du
3o

X
- cos3r 4+ 5 sin 3¢,

29, 'We start by computing the impulse response function

elr).
e"+4de' +3e=48(),  e(0) =€(0) =0.

By Theorem 6.10, the Laplace transform of e(z) is

1
.E{.E} = ?)Eﬁ
_ 1
T 44543
_ 1
s+ 1)+ 3)
2 12
Ts+1 s+3
Thus,
el(t) = %e" - -;-e_z".
Compute the derivative,

] 1 = 3 =3
e*{:}——zc —4—5:

From Theorem 7.16, we know that the solution of

ydy +3y=0g(r), y0)=-1,y0)=1
7 R
y(1) = e * g(t) + ayoe' (1) + (ays + byo)e(r)
=e* g(r) + (N(=1)e'(r)
+ ((10{1) + () (—1))elr)
=exg(t)—e'(t)— 3elt)

‘£ - 1 - du
=“££ ‘5”)“"”"’“

1 3 3 3
R e T e

2 2 2 2



	文档 1
	文档 2
	文档 3
	文档 4

