EE3610 Signals and Systems Fall 2014
Homework No. 3 Solution

1. (25%)

Fundamental period of x(t)=T=2=a,=27/2=x

== j x(t)dt = = j x(t)dt = -0

a, :EL x(t)e *'dt = J. [5 ~25(t-1) ]e"'k“’“dt
1
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2. (25%)
(1) (6%)

Fundamental period of x(t)=T :%

1
Fundamental period of y(t)=T= 4
Fundamental period of z(t)=T :%

(2) (6%)
Note: if m,n integers T =27/ w
T T/2,m=n
cos(mw,t)cos(nw,t)dt =
IO (mwet)cos (nwgt) {O m=n

T/2,m=n

T :
IO sm(mwot)sm(nwot)dt:{0 men

IOT cos(mw,t)sin

~

nw,t ) dt = 0.
x(t)=cos(4xt),T =%,W=4ﬂ'
1
a, =7 L cos(4xt)dt =
1 i 1 . .
a, :?L cos(4t)e " dt :_IT.[T(cos(wot)cos(kwot)— jcos (wyt)sin (kwt))dt

1 1
= 2[2cos(wyt) cos (kwgt )dt —2 [ 2cos (wyt)sin (kwgt )t

0

: Ly=n1
—a, :Zjozcos(wot)cos(kwot)dt_ 2 7
0,
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(3) (6%)
y(t)=sin(8xt),T =%,W=87Z
a, =%J'Tsin(wot)dt =0

a, :% [ (sin (wyt) cos (kwgt) — sin (wyt)sin (k)

9T i
T2 2
m N i iT ]
:TL sin(wyt)sin (kw,t )dt = T35 k=-1
0 0.W.

(4) (7%)

1. 1. 1

z(t)=§sm(127rt)+§sm(47rt),T :E,W:4ﬂ

1.1 1.1

a, = ?L Esm(lZ;rt)dt + _l—_LEsm(47zt)dt =0
1

a, =Joi[sin(3w0t)cos(kwot)— jsin (3wgt)sin (kwt ) [dt
1

- Joi[sin(wot)cos(kwot)— jsin (wqt)sin (kwgt) Jdt

L 1
= _jjfsin(?,wot)sin(kwot)dt — ijSin(Wot)sin(kwot)dt

d k=13
4
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3. (25%)
(1) Xo(jw)=[" x(t)e™dt = [ e'e Mdt = ?(ngm)

1+ jw

X(t) =X, (t)+ % (—t)
X(jo) =X (jo)+ Xy (- jo)

(1+ jw)

_1-e™M 1o e ™™ 2_2e’cosw+2welsinw
1+ jw 1- jw 1+w?
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4.

(25%)
0 ,0<w<l
=N —_— w-1,1<w<?2
7Xl(JW)_l 2<w<3
0 , O.W.
X (Jw) =X, (jw) =X, (=jw) = x(t)=x(t)=x(-t)
1oy oo 1 (2 - 1,
X, (t) =>-1. Xl(JW)eJMdWZEL (w—1)e™dw+ Ej.ze‘ ‘dw
N O
_Z{t_z(eﬂt—elt)—"iejst}
171, v Lol 102, 0 v 1
X(t)=xl(t)—><1(—t)=g[t—z(e‘2t*”)*Ee”t}g{t—z(e et e ’St}
_cos(3t)+sin(t)—sin(2t)
jmt jort?



