EE3610 Signals and Systems Spring 2006
Homework No. 8 Solution

1. (5%)
J‘_OO e—lO\t\e—(on)tdt :J'_O elOte—(a+ja))tdt +J':e—10te—(a+jru)tdt
:J'_O e—(—10+0')te—ja)tdt +j:e—(10+a)te—ja)tdt

The first integral converges for —10+ 0 <0= 0 <10. The second integral
converges if 10+ 0 >0= o >-10. Therefore, the given integral converges

when |o]<10.

2.
(1) x(t)=e"u(t+3) (7%)
X(s)= .[_OO e"u(t+3)edt = _[:e“e‘S‘dt
— _e—t(l+s) * e3(1+s)
= [ e dt = = , Re{s+1}>0= ROC:Re{s} > -1
-3 1+s ‘_3 l+s
(2) x(t)=sin(t)u(t) (8%)
7L (e ettt = [P L gtogp  [7 L gtties)
X(s.)_j0 Z—j(e“—e e tdt_‘[0 Z_je =gt — 02_je )t
=i -1 1 _ 1
2jlj=s j+s) 1+5¢°
Re{j—s}<0and Re{j+s}>0=ROC:Re{s}>0
3.
(1) x(s)=e55$ with ROC Re{s} <3 (7%)
_ 1 . sy (L
A(s)—s+3<—>a(t)— e”u(-t)

left-sided

X (s)=e*A(s)«L>x(t) =a(t+5) = - (-t -5)

) x(s)zs—li(e:sj with ROC Refs}>0 (8%)

A(s) =1L sa(t)=u(t)
right-sided S

B(s)=e*A(s)«=>b(t)=a(t-3)=u(t-3)
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c(s):%B(s)@c(t):_tb(t):_tu(t_s)
x(t)=u(t)*c(t) = _tooc(r)dr=— ;Z’dT
X (s)=1C(s) L L I I
=—§(t —9)u(t—3) (-:u(t)*c(t), 3£t<oo)
4 X(S):Zszstisl_z=2;22:12+322i1=2+si1+s-1+1

(1) WithROC Refs}<-1 (5%): Left-sided: x(t)=25(t)—(e'+e")u(-t)
(2) WithROC Re{s}>1 (5%): Right-sided: x(t)=25(t)+(e'+e™)u(t)
(3) WithROC -1<Re{s}<1 (5%):

Two-sided: x(t)=25(t)—e'u(-t)+eu(t)

5.
25-1 2 -3 d 1 -1
1 80/ H = = , _ —
6% H(s)= o1 s+1+(s+1)2 (ds(sﬂj (s+1)2]
(a) Causal system (right-sided system): h(t)=(2e“—3te“)u(t).
(b) Stable system (The ROC must include the jw-axis.):
h(t)=(2e" -3t )u(t)
2 (%) x(t)=e*u(t), y(t)=-2e"u(t)+2eu(t)
1 _—_2 2
X(S)_s+2’Y(S)_s+1+s+3
-4 1 —4(s+2) -2 -2
H =Y X = = =
(s)=Y(s)/X(s) (s+1)(s+3)/s+2 (s+1)(s+3) s+1 543
h(t) = (—Ze’t —~ 2e’3‘)u(t)
(.- For a stable system, the ROC must include the jw—axis.)
6.
0 10 L« 1_e—105
(D) (%) x(t)=u(t)-u(t-10)=X(s)=[ e “dt= -

[ 0 1
@ SO0 e @
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X(s)= jol zij(e‘”t —e et
1 1 . 1 .
_ 7[5_1_ jiz’S_l
el e ]
1 1 1
- e -1 e -1
sl e )
1 (—e”—1)(jz+s+jr—s) B z(l1+e”)
T 2j —r? -8 Y
7. (20%)
_3s 35 2S
(1) x(t—3)<L>e3X(s):e382Jr2
Lofsy 1 % s
@) x(3t)<L>—x(—j:_x -
37(3)737 s T es
9

@3) x(t)*%x(t)

$°+2
(@) ePx(t)eLoX(s+2)= (52+(‘°’2 ;2222
©  [x(r)orctov(s)= 2B 2

1 S
(From (2), x(3t)<—>§ X (5) )



