Solution of ECE 316 Test 4 Su(Q7

A stable digital filter has a transfer function with one real zero and one
real pole

zZ—a
H(z)=<—, -1<a<1l, -1<b<l.
z-b
Its frequency response H (ejg) has the following magnitudes at two

discrete-time radian frequencies €.

Q 0 T
‘H(ejg) 0.3889 65

What are the numerical values of aand 5?

a= b=
H(z):ﬁ
‘H(ejo) =‘%a =0.3889

Since both 1-a and 1-b must be positive,

H(er) - 1‘_‘2 =0.3889 = (1 a) = 0.3889(1 b)

a=1- 0.3889(1— b) =0.6111+ 0.3889b

Hle)

Since both -1-a and -1-b must be negative,

fe)-

_‘—l—a

-1-a

=65= (1+ a) = 6.5(1+ b) —1.6111+0.3889b = 6.5+ 6.5b

6.111b=-4889=>b=-08=2a=0.3

a=0.3and b =-0.8.



A discrete-time feedback system has a forward-path transfer

function H, (Z) = K and a feedback-path transfer function

H, (Z) = 3(1 + 22*1) . For what range of real values of K is this system
stable?

H(Z)— K _ Kz _ Kz
- 1+3K(1+ 22‘1) 2+3Kz+6K  7(1+3K)+6K

The poles are at
—6K
1+ 3K

2(1+43K)+6K =0= 2 =

For stability K
1+3K

<1. The transition values for K between stability

and instability are at =1 and at = -1 which produce K
1+3K 1+3K

values of K =1/3and —1/9. So the K range for stability is
-1/9<K<1/3.




If the system below is excited by a unit impulse, what are the numerical

values of y[O] : y[l] ,y[Z] and y[?]?

0.8 1.2+

x[n] —¢C-f_—>—‘—>'—:@—>y[n]

D \
-0.5 2

< |
<

Let yl[n] be the output signal of the delay element. Then

2Y,(2)/08=x(z)+05Y,(2)

and
-1.2z Yl(z) + 2Yl(z) = Y(z)
1?21532—+0.25X(Z) =Y(2)=H(z)= 1le£2_+0.25 =0 Zz_—ldiz
h[n]= —0.96[(0.4)n u[n]-1.67(0.4) u[n —1]]

y[0] = y[1] =

v|2] = 7] =

y[0] =-0.96 y[1] =1.2192

y[2] =0.4877 y[ 7] =0.004994



Solution of ECE 316 Test 4 Su0Q7

A stable digital filter has a transfer function with one real zero and one
real pole

H(z)=2=>, —1<a<1, -1<b<l.
z-b

Its frequency response H (ejg) has the following magnitudes at two

discrete-time radian frequencies €.

Q 0 T
‘H (ejﬂ) 2 03333

What are the numerical values of aand 5?

a= b=
H(z):ﬁ
\H(eJ’O):E:—E:z

Since both 1-a and 1-b must be positive,
H(el)| == =2=(1-2)=2(1-b)

b
a:1—2(1—b) =_1+2b

-

Since both -1-a and -1-b must be negative,

e

‘_1_ 4 - 0.3333
b

- _i_ Z =03333 = (1+ a) = o_3333(1+ b) — 2b =0.3333+0.3333b

1.6667b=0.3333=b=0.2=a=-0.6

a=-0.6and b=0.2.



A discrete-time feedback system has a forward-path transfer

function H, (Z) = K and a feedback-path transfer function

H, (Z) = 2(1 + 32*1) . For what range of real values of K is this system
stable?

H(Z)— K _ Kz _ Kz
_1+2K(1+32‘1) T z+2Kz+6K  z(1+2K)+6K

The poles are at
—6K
1+2K

2(1+42K)+6K =0= 2=

For stability K
1+2K

<1. The transition values for K between stability

and instability are at =1 and at = -1 which produce K
1+2K 1+2K

values of K =1/4 and —1/8. So the K range for stability is
-1/8<K<1/4.




3. If the system below is excited by a unit impulse, what are the numerical

values of y[O] : y[l] ,y[Z] and y[?]?

0.8 12

+
X[n] —ﬁ_@—»—;—»—:@—»ﬂﬂ]

0;5 I - 2

<%

Let yl[n] be the output signal of the delay element. Then

z Yl(z) /10.8= X(z) -0.5Y, (z)

1

and
1.2z Yl(z) - 2Yl(z) = Y(z)
e B O I T
h[n]= 0.96{(—0.4)n u[n]-1.67(-0.4) " u[n —1]]

v[0] = (1] =

v[2] = y[7] =

y[0] =0.96 y[1] =-1.9872

y[2]=079488  y[7]=-0.0081396



