EE3610 Signals and Systems Fall 2014

Reference Solutions of Homework # 2

yIn]- y[n—1] +% yIn—2]= % x[n], y[-1]=1 y[-2] =O.

= yOInl=6,G) +enGy
(1) (10%)
x[n]=u[n] .. y*®[n]= Au[n]
y“”[n]—y<p>[n—1]+%y<p>[n—2] =%u[n]
LA=2=y[n]= cl(%)n + czn(%)n +2u[n].

3 7 -1
y[O]:E, y[l]:z.'. cl:?, c,=0.

-1,1.,
= y[n]:?(z) +2u[n].
(2) (10%)

o :%, andr, :%:double roots, and x[n]= (%)”u[n]

We set the particular solution as y”[n] = knz(%)n :

Substituting y”[n] into the difference equation, we have

1 1 1 1 1.1
kn?(Z)" —k(n=D)*(Z)"" +=k(n—2)*(2)"? ==(%)"u[n].
Q) k(=D C)H + k(=27 )"* = ()un]
After rearranging the above equation, we get
kn* —2k(n-1)* +k(n—2)* :1. =k 1
2 4
Hence, the particular solution of the difference equation is

n® 1 n 1.,
y(p)[n]:?(i) =n2(§) 2 n>0.
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2.
(1) (7%)
q, (t) q (t)
X(t) =) ([ >y
B S
” g, (t) @
g, '(t) = x(t) + 0, (t)
0, I(t) = ql(t) +d, (t)
y(t) =0, (t)
Az{o 1}, bz{l}, c=[L0],d=0
11 0
(2) Direct form I: (4%)
X[n]
Direct form 11: (4%)
x[n] y[n]
2
-3
v
S
\ 2
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3.
1)
)
4.
(1)
)
3)
S.
1)

(79%)
yS[n]=§(y1[n]—y2[n]): x3[n]=%(x1[n]—x2[n]) ~5[n-2].
(8%)

“Ys[n]=0[n-2]+J[n—3], and x,[n] = S[n —2] = h[n] = 5[n]+ J[n 1]

(5%) The step response s(t) = h(t) *u(t)

For t<0, s(t)=0.
For 0St<1, s(t):J.;h(r)u(t—f)dT:I;l-dT:t.

For 1St<2, S(t):I:ldT+J.:(—l)dT:2—t

For t22 s(t)=0

t, 0<t<1
s(t)y=92-t, 1<t<2

0, otherwise . (6%)

(5%)
X(t)=u(t)+u(t—-21)+u(t—2)—3u(t-3).
(5%)

y(t) = h(t) *x(t) = h(t) *[u(t) + u(t —1) +u(t—2) - 3u(t —3)]
= h(t) *u(t) + h(t) *u(t —1) + h(t) xu(t — 2) — 3h(t) *u(t —3)
=s(t)+s(t—-1)+s(t—2)—3s(t-3).

(10%) Note that
y(t)= J._tw e " x(r-2)dr = J::z e " x(¢')d7’
Therefore,
h(t)=e?u(t-2).

3
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(2) (10%) We have
y(t) ='[OO h(z‘)x(t—r)dr

= [, e u(t-r+1)-u(t-r-2)]
h(z) and x(t—7) areasshown in the figure below.

Using this figure, we may write

0, t<1

t+1

y(t)= ) e dr=1-etY  1<t<4

Fall 2014

0 2 t-2 0 t+1

1) (%)
t) =c, cos(3t)+c,sin(3t)
) =—3c, sin(3t)+3c, cos(3t)
t) =-9c, cos(3t)—9c, sin(3t)
o (t)-5y, (t)+6y, (t)=2x(t)=2sin(3t)
-3¢, -15¢, =0 5 -1
15(;:11—3c22=2 ~ 9739 % 39
5

— oy, (1) =£cos(3t)—%sin(3t)
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(2) (8%)
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