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Example 2:

Impulse response transfer function z- transform

z2-2)z+085) _N@
z—03)(z+086) D(z)

¥ Consider the discrete system, H{z) =

al  Determine the poles & zeros.

by Plot flocate) them an the z-plane,
ol Discuss the sabiline,

di  Find the impulse response.

e)  Find the firse 4 samples of hin)

" Solution:

a) zeros when Nizp=0 i
Z;=d =05
poles when D¥z)=i
p=03 py=-006
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(1—2z-1)(1 - 4z7)

2/3

1/3

1-=2:-1

If the ROC is
(a) Izl < §:

1=4z!

) = = 32"u{-n - 1] = 3 (3)"ul-n -1

—
(b) % <)zl < 2:

(e} |z] > 2:

(d) |z] > 2 or |2] < &:

h[0] = 0.

hin] = g‘i"‘u[ﬂ} - %[%}nu[n -1

—

G(2) =

Example 5.3: Find the Transfer Function.

Find the transfer function and the impulse response of a causal LTI
system if the input to the system is

aln]= [— 11] ulnland  ouiput,
¥nl= 3{—|)"u[n]+[—t] uln).
Solution: 3

Step 1: Find the z-Transform of the input X(z) and output Y(z).
1

X(z)=
With ROC |z|>1/3

With ROC |z|>1.

! |
l+#z27¥l=-=2z 30
(l+z7X 3 )

h[ﬂ] = g
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TRANSFORM AND DFT

/. Transform

X(e™) = ) az(k)e

k=—m0

Given a seguence x(n), its z transform is defined:

X(z) = 3 z(n)z™"

Th=— 0

Where z is a complex variable z=el®

« [he z transform does not converge for all
sequences or for all values of z

« The set of values of z for which the z transform
converges is called region of convergence

= The properties of the sequence x(n) determines the
region of convergence of X(z)
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Unit Impulse A description in the time of time of the relationship between the Unit Impulse Response and Unit Step Response is given here. It can be useful to you to develop your understanding, but it is not necessary absorption. Likewise, each state variable can be arbitrarily sized and added to each exit signal through the matrix line corresponding
to that exit signal. If the transfer function of a system is given by H (s), then the impulse response of a system is given by H (T), where H (t) is the reverse transform Laplace of H (s). Note: Although it is not clear why the impulsive response can be useful, we will see later (with the integral of Convolution) that the impulsive response allows us to
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The impulse response of discrete-time system is obtained from inverse z-transform of the transfer function i.e. the transfer function of discrete-time system is actually the Z-transform of impulse response: In signal processing, a finite impulse response (FIR) filter is a filter whose impulse response (or response to any finite length input) is of finite
duration, because it settles to zero in finite time. This is in contrast to infinite impulse response (IIR) filters, which may have internal feedback and may continue to respond indefinitely (usually decaying). Impulse response and transfer function. A linear time-invariant (LTI) filter can be uniquely specified by its impulse response h, and the output of
any filter is mathematically expressed as the convolution of the input with that impulse response. The frequency response, given by the filter's transfer function (), is an alternative characterization of the filter.
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