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Q13

Determine the output of @ntralized averager
yInl=(1/3) (x{n+1] +x{n]+x[n-1])

for the following input. Is this filter causal or noncausal?

What is the support of the output for this input?
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Q14

Compute the outpy{n] for the length-4 filter whose coefficients
are {p}={3, -1, 2, 1}. Use the the following signal as input.

Verify that the answers tabulated here are correct, then fill in the
missing values.

n n<0[0| 1 |2|3|4]5(6|7|8|n=8
x[n] 0 [2]4]6[4]|2|/0[0]0]0
y[n] 0 |6]10|18|?2]2|2]|8]2|0]| O

Al4 yin)= 2xin} —x[n-1) +2 xIh-2]) + x[r-3]
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sy b +2) +2 =[1e]
yi4l= 3 (2 —4 +2(6) +4 = [13]
yls)= 3 (o) -2 +2(A) +¢ = [i2]
yle]= 3()=° r2(2)+4= %

Q15

Determine and plot the impulse response of the
FIR system
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Q16

Use the “synthetic multiplication” convolution
algorithm to compute the outpyfin[ for the
length 4 filter whose coefficients are

{b}=1{1,-2, 2, -1}. Use the input signal given
below.

x[n]
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Q17

In MATLAB, we can compute only the

convolution of finite-length signals. Determine

the length of the output sequence computed b
the MATLAB convolution below.

xX = sin(0.07*pi*(0:50));
hh = ones(11,1)/11;
yy = conv(hh, xx);
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Q18

Use MATLAB to compute the following product
of polynomials:

Px)y=(142x+ x4 5x4)(l — 3 — x40 43




Al18
Tn MATLAB, vse conv( ) Lunchion

conv( [1,2,3,0,5), [1,-3,-, 1,3])

The answer computed by MATLAB is:
[n-1,-4,-10,7,-¢,4, 515
As a pelynemial;
=X - 4x-10x> + Tx* _6x® + 4xb 547 4 158
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Q19

Determine the
difference equatior
for the following 1)
block diagram
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A19

The outputs of +he LNT-DELAYs are alread
labe lled , so each ou+Pu+ Is muHiF\ieJ by a conctant
omd then added +o form yinl.

Y= -2x[n-3) + (—x[n—z] +<2x(n~l_} + (BXM}\)

= 3x] + 2x[n-1) = x[n-2) -2x[n-3]
The filter coefficients are:

bo=3, b=2, b=-1, and b=-2
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Q20
Test the system defined by the equation

y[n] = nx[n] to determine whether itis a time-
invariant system.

A20

yin) = nxwlis NOT  Hime-invariomt.

Use o counter—example whue x[ul=8n]
omd the shift is 3. ym:o

L I e pELAY|__© —
S 38In-3)
S\ cg\;{m_;( 6in-3) -
The outpets are nelT ecbual so the
SYystews s NOT  time- nvariamt
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Q21
Show that the time-flip systegiin] = X[-n] is a
linear system.




A21

Defne  FLIPIXIIG = xTn)

Scaling FLIP% d\)(in’]% = ax}-n]
That s, "doub\fhj K] will double it Fllff&] version
Additive®
FL'lP% Kl + X;_L"’\K = X.[‘“—) t xz["‘]
= FuP%x.m% + FLIF%Xz[ﬂ'\'i
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Q22

By making the substitutiok=n- 1] in the
following equation,

n

yinl= > M{I1hn-1]

|=n-M
show that/[n] can also be expressed in the
same form as

M
yinl = > kI -k]

k=0
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A22

yn) = i’ h(n-2] x(A]

L=n-m
with k= n—/Q, the Linmts ow Hhe sum ane:
A= n-M => k=n-£ = n=(n-M)= M
L=n == k=n-f = n-n=o0
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Q23

Determine the impulse responga[ of the 51-
point causal running averager and determine
the impulse respong%n] for the 51-point
centralized running averager.
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