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Problem Solutions
Chapter .2
43 a Determine the direct form Il realization for the following LTI system

2y(n)+y(n-1)- 4y(n- 3) =x(n) +3x(n- 5)
Y)+2y(n- D)= 2y(n- =2 X(W) + x(n- 5)

x(n) y(n)
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a. Compute the first samples of its impulse response

x(n) =d(n)
x(n) :{10,0,...}

wmzéym-n+mm+xm-n
y(0) = X(0) =1
WD=%W®+MD+M®=2
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y(2) =% y(@) + x(2)+ X(1) = %
YO =2 Y@ +X(3) +x(d) =

13333 3 3 g
n)= A AV AN A AR A
Y=o 3816 326 Y,

b. Find the input output relation
y(n) :%y(n- D+x(n)+x(n- 1)

c. The input
x(n) ={111,..}

wm=§ym-n+mm+xm-n
y(0) = x(0) =1
wn:%wm+mn+um:§

wa=§ym+x3+wn=§

WQ=§wa+m$+ma=%3

d. Use convolution

y(n) =u(n0* h(n) :5 u(k)h(n- k) = én h(n- k)

k=0

y(0) = h(0) =1
ym=mm+mn:g

ymzmmmawma:§

y@) =h(0) +h (@) +h(2) +h(3) =§
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2.54 Find the y(n) for the following equation

y(n)-4y(n-1)+4y(n- 2) =x(n)- X(n-1)

x(n) = (- D"u(n)

The characteristic equation

| 2- 4 +4=0,>1,=2 1,

The homogenous solutionis
Ya(n) =¢, 2" +¢,n2"
The particular solution is

¥, (M) =k(- )"u(n)

K(-D"u(n) - 4k(- D" u(n- D+4k(- )™ *u(n- 2) =(-)"u(n)- (- " "u(n- 1)

For n=2
2
k+4k +4k =1+1 9k:§

The total solution is

V)= (0 + ¥, ()= §o2'+ GnZ S

Using the initial condition,

y-1)=y(-2)=0

we can obtain from difference equation at

y(0)- 4y(- D+4y(-2)=x(0)- x(-

y(0) =1

Y- Y0+ 4D =x(D) - XO)

y@® =2
From the total solution
2
0)=c+==1
y(0) =¢ 9
2
yd) =c2+c,2- 5 =2

.21
G 9’Cl 3

Y4

1 2 y
- 2n+_ 2n+__1n
V) = g2 22+ 2

ECE308-15-3



2.55 Find the impulse response h(n) for the following equation

y(n)-4y(n-1)+4y(n- 2) =x(n)- X(n-1)

The homogenous solution is

Ya(n) =¢, 2" +¢,n2"
S0 system response

h(n) =gc, 2" +c,n2"gu(n)

To find the constant

y(0)- 4y(-)+4Y(-2)=d(0)- d(- 1)

At n=0
y(0) =1
. YM-4y0)+4y(-D=d@D- d(0)
At n=1
y®=3
From the system response h(n)
y0) =¢ =1
YO =c2+62=3, ¢ =2
h(n) = % s 1t u(n)
2.59
Find the autocorrelation sequence of the following signals
x(n) ={12,1,3
y(n) ={1,1,2,3}
a

9.()=a x(mx(n-1)

I« (-3 =x(0)x@) =1

0,.(- 2 =x(0)x(2)+ x()x(3) =3

I (- D = x(0)x(D +x(1)x(2) +x(2)x(3) =5

9« (0) = X(0)x(0) + x(Dx(D) +Xx(2)x(2) + x(3)x(3) = 7
I (D = x@Q)X(0) +x(2)x(D) +x(3)%(2) =5

.é.x.x(l) ={13,5,7,5,3,3

HW.# 3
2.58

Extra HW
One of the following of
2.63, 2.64
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