EE3610 Signals and Systems Spring 2009

Midterm Exam | (Make Up) Reference Solutions

April 22, 2009
Instructor: Chin-Liang Wang
1. x(t)=u(t)-2u(t-1)+u(t-3),
h®=t - [u(t+1)-u(t-1)];
y(©)=x(t) * h(t)
fort<-1, y(t) =0,
t? 1

for —1<t<0, y(t) :I;ﬂ(t_f)drzf‘g’

for0<t<L y® = ["t—0)dr— [“t—)dr =L 1ot L
or 0<t<1, y(t) = | (t-r)dr - [~ (t-r)dr=——-+2t-,

1 t+1
for1<t<2, y(t) =Ll(t—z')dr—jl (t—7)dr =—t? +2t,

2

3 t
for 2<t<4, y(t) =jH(t—r)dr = —3+4
fort>4, y(t)=0.

(1) For adiscrete-time LTI system:

13 = 7 +(Iength of impulse response) —1

(]
length of output length of input

. length of impulse response = 7

)
: y[n]=k20x[k]h[n—k]
. y[0]= 2= x[0]h[0] = 2xh[0] = h[0] =1
y[1]=7=x[0]h[1]+x[2]h[0]
—2><h[l]+3><l :>h[1]:2
y[2]=5 [ Jh[2]+x[1]h([]
+x[2]h[0]
—2><h[ ]+3><2
+1x1 =h[2]=-1
©)

z[n]=x1[n] %k y1[n],
z[0]=4, z[1]=20, z[2]=33, z[3]=24, z[4]=12, z[5]=5;
z[n]=0, for otherwise n.
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3. X1[n]=x[n-1]+x[n-2]+x[n-3]
yl[n]=y[n-1]+y[n-2]+y[n-3]
=-16 [n-1]-3 6 [n-2]-3 6 [n-3]+3 & [n-5]+3 & [n-6]+ & [n-7].

(1) Find y®[n]

(2) Find y®[n]

(3) Find y[n]=y"[n]+y®[n]

y[n}:q[éjn+cz(—%jn+n(%)nuﬁﬂ,y[—Z}:—9,yL4J:12

y[0]=2X[O]+éY[—2] ! _ {cl+cz= :{Clzg

ﬂq:zqq+%ypq:2
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(4) Find y®[n]

Use y®[n]= A@n + B(—%jn y[-2]=-9, y[-1]-12

9A+9B=-9=y[-2] (A=3/2 i 3(1) 5 1Y
- Ly n]=2[ 2] -2
3A-3B=12=y[-1] ~[(B=-5/2 2\3) 2\ 3

(5) Find y'"[n]

Use y”)[n]:{kl(%jn K, (—%)n+n(%jn}u[n], y[-2]=y[-1]=0

y[0]=2x[0]+%y[_2]=2 {k1+k2=2 {ki=3/z
=>
y[1]=2x[1]+%y[—1]:§ k—k, =1 |k, =1/2

2 A e

1)

ERTOIRET0

dx(t
2 42 +a ot +a,Yy(t) =byx(t) +b, (),a2¢0

Tdt
— y(t) = ‘aii [ y(r)dr+;i° jtw( [ y(a)da)dr+% J‘_th(r)dr+2—° j;( [ X(O')da)dz'

= Azi, Bzﬁ, Czi, Dzb_o
a'2 a2 a2 a2

X(t) »@—¢
A
y(t)
T

"¢
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(2)
(@ y[n]=x[n]-x[n-3]+y[n-1]

x[n]

(b)
y[n]-y[n-1] = x[n]-x[n-3] => 0=x[n]-x[n—3]+y[n-1]-y[n]

- y[n]=x[n]-xJn~<3] + yin<]

+)
y[n]= x[n]+ x[n—1]+ x[n-2]

)
dq, (1) dq, (1)

=3q,(1)+ q,(1) + x(¥)
dr ' ’

v(t) =2q,(t) +q,(1)

—_ e AN Ty F PR |
= ¢,(7) +3¢,(7), and

(2)
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