EE3610 Signals and Systems Spring 2008

Homework No. 6 Solution
1.
(a) (10%)

X(t) =J~t sin(2xzr) ir
- 7T

sin(2zt) e {1 W< 27

zt 10 ,otherwise

LS(T)dT(L)%+7zS( j0)S(w)

mo(w) ,w=0
X (jw) = iw Jw|<27,w=0
0 ,otherwise

(b) (10%)

X(t) = (Siff)) *%{(5";;2‘))]

X(t) = a(t) *b(t) «—— X (jw) = A(jw)B(jw)

i <
sinWt) (1 JwsW |
7t 0 ,otherwise

is(t)<L> jwsS (jw)

dt
_ jw o |w|<1
X(jw) = .
0 ,otherwise
2.
(a) (10%)
1 _
@5 ) L teu(t)

ij(jW)<L>%S(t)

X(t) = %[te“u(t)]
=@1-t)e 'u(t)


Doeboet
線段

Doeboet
線段
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(b)(10%)
. 2sin(w
X (ju) =200
w( jw+2)
o 2sin(wW)  er 1 <1
S,(jw) = < >s (t) =
() w 10 {0 ,otherwise
S.(jw) = T 55 () =eu(t
L (jw) (w:2) , (1) )
0 t<-1
X(t) = s, (1) *s,(t) = %[1—e2‘”1>] —1<t<1
e—2t

T[e2 -e?] t2>1

(c)(10%)
i 1 <1
ZSIn(W) < FT N rect(l) — | | )
w 2 0 ,otherwise
let S(jw) =2 25NCW) e oy rect(%):{

S, (jw) = 2sin(4w) - S(jw) «—>s, (t) = — js(t + 4) + js(t—4)

X (1) =, (1) o x(0) = - ()

X(t) =-t- rect(%) +t- rect(%)

3.
(2)(10%)
WY (jw) +3Y (jw) = X (jw)
Y (w)
U™ =5 Gw)
B 1
N jw+3

h(t) = e*u(t)

,otherwise
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(b) (10%)

OIZy(t) 3 YO-2y()= 3d—2x(t)+8—x(t) —10x(t)
= [(jw)’ —3JW 21Y (jw) = [3(jw)* +8 jw—10]X ( jw)
Y(jw) 3w’ +8jw-10

= H(jw)= — =
X(jw)  —jw -3jw-2
_ —3w*+8jw-10
(jw+1)?*(jw—2)
A B C
=— 2+ . +—
(w+D)*  (jw+1) (jw-2)
B . 2 . 2
A P G MY Gy Y }‘W"'
={(Jw+1) H(w)}\
{(JW+1)2X —3w’ +8jw— 10}\W,~
(iw+2)*(jw-2)
-5
1 d A . 2 . 2 H 2
B“_W{( w2y VD G OV Gy OV }‘W“'

{——( jw+1)?H (w)}\

1d —3w +8jw— 10) ‘
de (jw—2) W=
1

{
2

C

(jW=2)HW)}|_;

5 1 2
: +— +—
(iw+D*  (jw+1) (jw-2)
= h(t) =5te 'u(t) + e 'u(t) — 2e*'u(-t)

= H(jw)=

4,
(a)(5%)

sinzt ¢ 1 w<x
h0== Hl(W)_{O ,otherwise

=H (w) = Hl(w—477) +H,(W+47x)
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H{w)

-5m “in 3

(b) (5%)
3
1 . _
x(t :2 ejk27rt e—]kZﬂ't
=2+ 3 @ e

s X[0] =2, X[K] = —— for k = +1,42, 43
1+|k|

= X[w]= 2;:2 X [KI5 (W — 27K)

St

W

B X(w)
23y T 2n/3
SO I I
-om -4m -2m; 2 4n
(c) (5%)
Y (w) = X (w)H (w)
= 2?7[[5(W— Ar)+o(W+4x)]
Y(w)
23 2m3
t 1
~4 4
(d) (5%)
ZW)=Y(wW—4r)+Y(W+4r)
=z(t) = %(1+ cos(8xt))
Z(w)
an/3
2n/3 2n/3
1 1
-8 0 B
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5.(10%)
VA
. T -
sink %) 1 '|t|58W0
Klk]= 7k — x0= Vs 2r
0 ,Z <<=
8w, W,
sin’(kz /8) 05T 2
:z_w 2k2 __J.05T| (t)| dt
TW, W 2
=—|"" I "dt
2 L
27r2W0
16w,
_
8
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