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Example 15

Consider the following FTs of an input x[n] and the impulse response h[n] of an
LTI system:

X (2) = cos(Q2) H(Q) = el 5

Compute the standard FT of the output of the system Y~ (Q) — "/
y[n],
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We know that:

then:

This Is the solution.
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Consider the following FT:

X@=1 for <0< 32

and zero (= 0) in the interval |—m, 7]

Compute the corresponding signal x[nl].
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X(Q) = 1 for%§m|§?%

and zero (= 0) in the interval |—m, 7

The FT is (recalling that is periodic with period 2\pi ):
X(Q)

|
=
N
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The Inverse transformation formula is:

Inverse

freq. ==> time Inverse Fourier Transform

One possible choice:
1 7T
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X ()40

z[n|
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This Is already the solution; If required, we have to do more
“arrangements”.
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Consider the following difference equation:

y\n| — 10y

| = 3z[n] — V22

n—1

n — 10

Compute the corresponding impulse response in frequency:

H(Q) =2
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yn| — 10y(n — 1| = 3z|n| — \fZ:L‘[n — 10|

Recalling the property:

yn — ng| < 6_jQ”OY(Q)

Y () —10e 7Y (Q) = 3X(Q) — V2e 719 X (Q)
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Y () —10e79Y(Q) = 3X(Q) — V2e 719 X (Q)

Y (2) (1 — 10e_jﬂ) = X (Q2) (3 — ﬂe_jloﬂ>

This Is the solution.
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Consider the following difference equation:

yin| =0.5yn — 1| +yn — 2] — 3z|n

Compute the corresponding impulse response in frequency:

H(Q) =2



Example 17
yin| =0.5yn—1]+yn—2| —3xn

yln] —0.5y[n — 1] — y[n — 2| = —=3z(n

Y(Q) —0.5e77MY(Q) — e 7Y (Q) = —=3X(Q)

Y (Q) (1 —0.5e 7% —e™7%) = —3X(Q)
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Y (Q) (1 —0.5e 7% —e™7%) = —3X(Q)

Y () -3

This Is the solution.
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Consider the following module of FT:

|
=

AN
e

Say If it represents a low-pass filter, high-pass filter or a band-pass filter,

and give a proper explanation.



Example 18

:
N
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This is a low-pass filter. (proper explanation leave to the student but recall

figure below)

Frequencies-“Omega” asanangle g
Im) Z=Tre

X(Q) = X(Q+2m)|  |Zs
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o Z=efc
Altas frecuencias Bajas frecuencias
™~ =1 0 vz L
Q= c : Q=0
-4 - -
1 : Re{z}
abs(2)
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Consider the following module of FT:

N

-

Say If it represents a low-pass filter, high-pass filter or a band-pass filter,

and give a proper explanation.
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This Is a band-pass filter. (proper explanation leave to the student but recall

figure below)

Frequencies-“Omega” asanangle g
Im) Z=Tre

X(Q) = X(Q+2m)|  |Zs
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o Z=efc
Altas frecuencias Bajas frecuencias
™~ =1 0 vz L
Q= c : Q=0
-4 - -
1 : Re{z}
abs(2)
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Consider the following module of FT:

— 27T 3 T

Say If it represents a low-pass filter, high-pass filter or a band-pass filter,

and give a proper explanation.
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This is a high-pass filter. (proper explanation leave to the student but recall

figure below)
Frequencies-“Omega” asanangle g
Im) Z=Tre

X(Q) = X(Q+2m)|  |Zs
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o Z=efc
Altas frecuencias Bajas frecuencias
™~ =1 0 vz L
Q= c : Q=0
-4 - -
1 : Re{z}
abs(2)
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Consider the following FT:

Find the corresponding signal x[n]
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Recalling the formula of the geometric series or using some Tables
of well-known Fourier transformation, we can write:
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Recalling the formula of the geometric series or using some Tables
of well-known Fourier transformation, we can write:

1 ZOO 1\"
o - —70n
1 — Le—i2 ( 5 ) -
comparing with the definition of FT: X ()

|
Axl
S
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n=—0o
we can write:
1\" 1
z|n| (5> u(n| (€2) [ Le—i0
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X o
=1 Le—i®
Then:

X(Q)
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Then:

This Is the solution.




Questions?



