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Example 12

Write the Nyquest’s inequalities for the following signal: 
<latexit sha1_base64="ZrT3DOi3zCoqFDYwNCLSTkcPhjk="></latexit>

x(t) = cos(2000⇡t) + sin(4000⇡t)



Example 12

Generalized Fourier Transform:

<latexit sha1_base64="X4LosNF9xnyjKfXTlwbg0Q8hWiI=">AAACIHicbVDLSgMxFM34rPVVdekmWIQpQsmIqBtBdKFLBfuATimZNG1DM8mQ3BFL209x46+4caGI7vRrTGsRXwcuHM65l3vviRIpLBDy5k1Nz8zOzWcWsotLyyurubX1stWpYbzEtNSmGlHLpVC8BAIkryaG0ziSvBJ1T0d+5ZobK7S6gl7C6zFtK9ESjIKTGrmD7RsfCkfBTsi09XcJIWEiMBR2cGiF8ve+hEF2UG2c+aGOeZsWBo1cnhTJGPgvCSYkjya4aORew6ZmacwVMEmtrQUkgXqfGhBM8mE2TC1PKOvSNq85qmjMbb0/fnCIt53SxC1tXCnAY/X7RJ/G1vbiyHXGFDr2tzcS//NqKbQO632hkhS4Yp+LWqnEoPEoLdwUhjOQPUcoM8LdilmHGsrAZZp1IQS/X/5LyrvFYL9ILvfyxyeTODJoE20hHwXoAB2jc3SBSoihW3SPHtGTd+c9eM/ey2frlDeZ2UA/4L1/ACHJn08=</latexit>

|XG(!)|

<latexit sha1_base64="XfuOPj31m2zfNcBciE8fep6QdL0="></latexit>!

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="RAVrm927uMmlNdW5GliZ1ur6H60="></latexit>

4000⇡
<latexit sha1_base64="GJBcEdJvwbMa4y5BwBC3qA4rlYA="></latexit>�4000⇡

<latexit sha1_base64="e4aoNCtiiIXXrhE8oD9WiSbMXaM="></latexit>�2000⇡
<latexit sha1_base64="uNLkrzUMHrfvraUzGYM6DA60EX8="></latexit>

2000⇡

<latexit sha1_base64="bzqJTuy6eGrNOf4h6EvsRbZrTj0="></latexit>

XG(!) = �(!) +
1

2
(�(! � 2000⇡) + �(! + 2000⇡)) +

1

2j
(�(! � 4000⇡)� �(! + 4000⇡))

<latexit sha1_base64="yX6n5eXpn8j3itJe6mou53rhsvM="></latexit>

XG(!) =

<latexit sha1_base64="ZrT3DOi3zCoqFDYwNCLSTkcPhjk="></latexit>

x(t) = cos(2000⇡t) + sin(4000⇡t)

<latexit sha1_base64="ZVgwdzZj1OWwayLsuw1QWh8qFL8="></latexit>

2

<latexit sha1_base64="BxrqQHGyn1cTOyLAL8pmLX1fQh8=">AAACB3icbVDLSgNBEJyNrxhfUY+CDAYhXsJuEPUiBD3oMYJ5QDaE2UlvMmT2wUyvEEJuXvwVLx4U8eovePNvnCR70MSChqKqm+4uL5ZCo21/W5ml5ZXVtex6bmNza3snv7tX11GiONR4JCPV9JgGKUKooUAJzVgBCzwJDW9wPfEbD6C0iMJ7HMbQDlgvFL7gDI3UyR82OzdFNwqgx04uy24sXAk+FqmrRK+PpU6+YJfsKegicVJSICmqnfyX2414EkCIXDKtW44dY3vEFAouYZxzEw0x4wPWg5ahIQtAt0fTP8b02Chd6kfKVIh0qv6eGLFA62Hgmc6AYV/PexPxP6+VoH/RHokwThBCPlvkJ5JiRCeh0K5QwFEODWFcCXMr5X2mGEcTXc6E4My/vEjq5ZJzVrLvTguVqzSOLDkgR6RIHHJOKuSWVEmNcPJInskrebOerBfr3fqYtWasdGaf/IH1+QMQwJgr</latexit>

XG(!) = 2⇡ (
<latexit sha1_base64="bnkIW4U+z5Km23ObJSuWPdRRUEs=">AAACCnicbVDJSgNBEO2JW4xb1KOX1hBILmEmiHoRgh70GMEskAmhp1OTNOlZ6K4RQsjZi7/ixYMiXv0Cb/6NneWgiQ8KHu9VUVXPi6XQaNvfVmpldW19I72Z2dre2d3L7h/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxtcT/zGAygtovAehzG0A9YLhS84QyN1ssf5Zuem4EYB9FjxsuzGwpXgY4G6SvT6WMoUO9mcXbKnoMvEmZMcmaPayX653YgnAYTIJdO65dgxtkdMoeASxhk30RAzPmA9aBkasgB0ezR9ZUzzRulSP1KmQqRT9ffEiAVaDwPPdAYM+3rRm4j/ea0E/Yv2SIRxghDy2SI/kRQjOsmFdoUCjnJoCONKmFsp7zPFOJr0MiYEZ/HlZVIvl5yzkn13mqtczeNIkyNyQgrEIeekQm5JldQIJ4/kmbySN+vJerHerY9Za8qazxySP7A+fwAfNJih</latexit>

)



Example 12
<latexit sha1_base64="X4LosNF9xnyjKfXTlwbg0Q8hWiI=">AAACIHicbVDLSgMxFM34rPVVdekmWIQpQsmIqBtBdKFLBfuATimZNG1DM8mQ3BFL209x46+4caGI7vRrTGsRXwcuHM65l3vviRIpLBDy5k1Nz8zOzWcWsotLyyurubX1stWpYbzEtNSmGlHLpVC8BAIkryaG0ziSvBJ1T0d+5ZobK7S6gl7C6zFtK9ESjIKTGrmD7RsfCkfBTsi09XcJIWEiMBR2cGiF8ve+hEF2UG2c+aGOeZsWBo1cnhTJGPgvCSYkjya4aORew6ZmacwVMEmtrQUkgXqfGhBM8mE2TC1PKOvSNq85qmjMbb0/fnCIt53SxC1tXCnAY/X7RJ/G1vbiyHXGFDr2tzcS//NqKbQO632hkhS4Yp+LWqnEoPEoLdwUhjOQPUcoM8LdilmHGsrAZZp1IQS/X/5LyrvFYL9ILvfyxyeTODJoE20hHwXoAB2jc3SBSoihW3SPHtGTd+c9eM/ey2frlDeZ2UA/4L1/ACHJn08=</latexit>

|XG(!)|

<latexit sha1_base64="XfuOPj31m2zfNcBciE8fep6QdL0="></latexit>!

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="RAVrm927uMmlNdW5GliZ1ur6H60="></latexit>

4000⇡
<latexit sha1_base64="GJBcEdJvwbMa4y5BwBC3qA4rlYA="></latexit>�4000⇡

<latexit sha1_base64="e4aoNCtiiIXXrhE8oD9WiSbMXaM="></latexit>�2000⇡
<latexit sha1_base64="uNLkrzUMHrfvraUzGYM6DA60EX8="></latexit>

2000⇡

<latexit sha1_base64="CtczJrzrQlRBF1I1Ga60NfJB7ic="></latexit>

W<latexit sha1_base64="BqNBzTcskK9cWqlOgcB8675qYm0="></latexit>

!s � 2W, !s � 8000⇡,

This is the solution.

<latexit sha1_base64="ZVgwdzZj1OWwayLsuw1QWh8qFL8="></latexit>

2

<latexit sha1_base64="ODYIHnxvA314aLB1hNB7v+uLPQo="></latexit>

T  ⇡

W
, T  1

4000
sec



Example 13

Write the Nyquest’s inequalities for the following signal: 
<latexit sha1_base64="S+qCMPXvnXOts6JYhJf1ZMWW/3o="></latexit>

x(t) = 1 + cos(2000⇡t) + sin(2000⇡t) + sin(4000⇡t)



Example 13

Generalized Fourier Transform:

<latexit sha1_base64="S+qCMPXvnXOts6JYhJf1ZMWW/3o="></latexit>

x(t) = 1 + cos(2000⇡t) + sin(2000⇡t) + sin(4000⇡t)

<latexit sha1_base64="X4LosNF9xnyjKfXTlwbg0Q8hWiI=">AAACIHicbVDLSgMxFM34rPVVdekmWIQpQsmIqBtBdKFLBfuATimZNG1DM8mQ3BFL209x46+4caGI7vRrTGsRXwcuHM65l3vviRIpLBDy5k1Nz8zOzWcWsotLyyurubX1stWpYbzEtNSmGlHLpVC8BAIkryaG0ziSvBJ1T0d+5ZobK7S6gl7C6zFtK9ESjIKTGrmD7RsfCkfBTsi09XcJIWEiMBR2cGiF8ve+hEF2UG2c+aGOeZsWBo1cnhTJGPgvCSYkjya4aORew6ZmacwVMEmtrQUkgXqfGhBM8mE2TC1PKOvSNq85qmjMbb0/fnCIt53SxC1tXCnAY/X7RJ/G1vbiyHXGFDr2tzcS//NqKbQO632hkhS4Yp+LWqnEoPEoLdwUhjOQPUcoM8LdilmHGsrAZZp1IQS/X/5LyrvFYL9ILvfyxyeTODJoE20hHwXoAB2jc3SBSoihW3SPHtGTd+c9eM/ey2frlDeZ2UA/4L1/ACHJn08=</latexit>

|XG(!)|

<latexit sha1_base64="XfuOPj31m2zfNcBciE8fep6QdL0="></latexit>!

<latexit sha1_base64="EC6XNMiRdSxZHq8pl6l+ixaSEuo="></latexit>

1

<latexit sha1_base64="e4aoNCtiiIXXrhE8oD9WiSbMXaM="></latexit>�2000⇡
<latexit sha1_base64="uNLkrzUMHrfvraUzGYM6DA60EX8="></latexit>

2000⇡

<latexit sha1_base64="H/OtinVJC63OMQcH2z2ERkMMhYc="></latexit>

1

2
=

1

4
+

1

4

<latexit sha1_base64="H/OtinVJC63OMQcH2z2ERkMMhYc="></latexit>

1

2
=

1

4
+

1

4

<latexit sha1_base64="GJBcEdJvwbMa4y5BwBC3qA4rlYA="></latexit>�4000⇡ <latexit sha1_base64="Qr6fyA91H59bd0Wz4Lly+9iM8EU="></latexit>

4000⇡

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="ZVgwdzZj1OWwayLsuw1QWh8qFL8="></latexit>

2



Example 13

<latexit sha1_base64="CtczJrzrQlRBF1I1Ga60NfJB7ic="></latexit>

W

This is the solution.

<latexit sha1_base64="X4LosNF9xnyjKfXTlwbg0Q8hWiI=">AAACIHicbVDLSgMxFM34rPVVdekmWIQpQsmIqBtBdKFLBfuATimZNG1DM8mQ3BFL209x46+4caGI7vRrTGsRXwcuHM65l3vviRIpLBDy5k1Nz8zOzWcWsotLyyurubX1stWpYbzEtNSmGlHLpVC8BAIkryaG0ziSvBJ1T0d+5ZobK7S6gl7C6zFtK9ESjIKTGrmD7RsfCkfBTsi09XcJIWEiMBR2cGiF8ve+hEF2UG2c+aGOeZsWBo1cnhTJGPgvCSYkjya4aORew6ZmacwVMEmtrQUkgXqfGhBM8mE2TC1PKOvSNq85qmjMbb0/fnCIt53SxC1tXCnAY/X7RJ/G1vbiyHXGFDr2tzcS//NqKbQO632hkhS4Yp+LWqnEoPEoLdwUhjOQPUcoM8LdilmHGsrAZZp1IQS/X/5LyrvFYL9ILvfyxyeTODJoE20hHwXoAB2jc3SBSoihW3SPHtGTd+c9eM/ey2frlDeZ2UA/4L1/ACHJn08=</latexit>

|XG(!)|

<latexit sha1_base64="XfuOPj31m2zfNcBciE8fep6QdL0="></latexit>!

<latexit sha1_base64="EC6XNMiRdSxZHq8pl6l+ixaSEuo="></latexit>

1

<latexit sha1_base64="e4aoNCtiiIXXrhE8oD9WiSbMXaM="></latexit>�2000⇡
<latexit sha1_base64="uNLkrzUMHrfvraUzGYM6DA60EX8="></latexit>

2000⇡

<latexit sha1_base64="H/OtinVJC63OMQcH2z2ERkMMhYc="></latexit>

1

2
=

1

4
+

1

4

<latexit sha1_base64="H/OtinVJC63OMQcH2z2ERkMMhYc="></latexit>

1

2
=

1

4
+

1

4

<latexit sha1_base64="GJBcEdJvwbMa4y5BwBC3qA4rlYA="></latexit>�4000⇡ <latexit sha1_base64="Qr6fyA91H59bd0Wz4Lly+9iM8EU="></latexit>

4000⇡

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="D7e98yMAwCVeD3fv+tD1zb6OlaA="></latexit>

1

4

<latexit sha1_base64="BqNBzTcskK9cWqlOgcB8675qYm0="></latexit>

!s � 2W, !s � 8000⇡,

<latexit sha1_base64="ZVgwdzZj1OWwayLsuw1QWh8qFL8="></latexit>

2

<latexit sha1_base64="ODYIHnxvA314aLB1hNB7v+uLPQo="></latexit>

T  ⇡

W
, T  1

4000
sec



Example 14

Write the Nyquest’s inequalities for the following signal: 
<latexit sha1_base64="K95EbfxEMXiIzquTxOTQPbFzZKE=">AAACFnicbVBNSwMxEM3W7/Wr6tFLsBRaxJIVUS+FoiAeFawtdEvJplkNzWaXZFYsS3+FF/+KFw+KeBVv/hvT2oO2Phjm8d4MybwgkcIAIV9ObmZ2bn5hccldXlldW89vbF6bONWM11ksY90MqOFSKF4HAZI3E81pFEjeCHqnQ79xx7URsbqCfsLbEb1RIhSMgpU6+b3imVvsV+n9buDel6Bc9UNNWeYboUoHhBA/ERjKg2zUB518gVTICHiaeGNSQGNcdPKffjdmacQVMEmNaXkkgXZGNQgm+cD1U8MTynr0hrcsVTTipp2NzhrgolW6OIy1LQV4pP7eyGhkTD8K7GRE4dZMekPxP6+VQnjczoRKUuCK/TwUphJDjIcZ4a7QnIHsW0KZFvavmN1SmwvYJF0bgjd58jS53q94hxVyeVConYzjWETbaAeVkIeOUA2dowtURww9oCf0gl6dR+fZeXPef0ZzznhnC/2B8/ENFfmc4Q==</latexit>

x(t) =
sin(4000⇡t)

⇡t



Example 14

This a sinc !! a “octupus” signal in time (“pulpo” en el tiempo) 

The FT of a sinc of a rectangle in frequency

<latexit sha1_base64="K95EbfxEMXiIzquTxOTQPbFzZKE=">AAACFnicbVBNSwMxEM3W7/Wr6tFLsBRaxJIVUS+FoiAeFawtdEvJplkNzWaXZFYsS3+FF/+KFw+KeBVv/hvT2oO2Phjm8d4MybwgkcIAIV9ObmZ2bn5hccldXlldW89vbF6bONWM11ksY90MqOFSKF4HAZI3E81pFEjeCHqnQ79xx7URsbqCfsLbEb1RIhSMgpU6+b3imVvsV+n9buDel6Bc9UNNWeYboUoHhBA/ERjKg2zUB518gVTICHiaeGNSQGNcdPKffjdmacQVMEmNaXkkgXZGNQgm+cD1U8MTynr0hrcsVTTipp2NzhrgolW6OIy1LQV4pP7eyGhkTD8K7GRE4dZMekPxP6+VQnjczoRKUuCK/TwUphJDjIcZ4a7QnIHsW0KZFvavmN1SmwvYJF0bgjd58jS53q94hxVyeVConYzjWETbaAeVkIeOUA2dowtURww9oCf0gl6dR+fZeXPef0ZzznhnC/2B8/ENFfmc4Q==</latexit>

x(t) =
sin(4000⇡t)

⇡t

<latexit sha1_base64="XfuOPj31m2zfNcBciE8fep6QdL0="></latexit>!

<latexit sha1_base64="EC6XNMiRdSxZHq8pl6l+ixaSEuo="></latexit>

1

<latexit sha1_base64="GJBcEdJvwbMa4y5BwBC3qA4rlYA="></latexit>�4000⇡
<latexit sha1_base64="Qr6fyA91H59bd0Wz4Lly+9iM8EU="></latexit>

4000⇡

<latexit sha1_base64="Xh6vxXu9sGTIa2uQtxpq3lFcJRY="></latexit>

|X(!)|
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<latexit sha1_base64="XfuOPj31m2zfNcBciE8fep6QdL0="></latexit>!

<latexit sha1_base64="EC6XNMiRdSxZHq8pl6l+ixaSEuo="></latexit>

1

<latexit sha1_base64="GJBcEdJvwbMa4y5BwBC3qA4rlYA="></latexit>�4000⇡
<latexit sha1_base64="Qr6fyA91H59bd0Wz4Lly+9iM8EU="></latexit>

4000⇡

<latexit sha1_base64="Xh6vxXu9sGTIa2uQtxpq3lFcJRY="></latexit>

|X(!)|

<latexit sha1_base64="CtczJrzrQlRBF1I1Ga60NfJB7ic="></latexit>

W

This is the solution.

<latexit sha1_base64="BqNBzTcskK9cWqlOgcB8675qYm0="></latexit>

!s � 2W, !s � 8000⇡,

<latexit sha1_base64="ODYIHnxvA314aLB1hNB7v+uLPQo="></latexit>

T  ⇡

W
, T  1

4000
sec



Example 15

Write the Nyquest’s inequalities for the following signal: 
<latexit sha1_base64="uZ1hqoO/pPa3Wa+plXVVLWz5/ps="></latexit>

x(t) =

✓
sin(4000⇡t)

⇡t

◆2



Example 15

We can write the signal as: 
<latexit sha1_base64="iGGPZXXsWruzsZQuIkKVblekly4="></latexit>

x(t) =
sin(4000⇡t)

⇡t| {z }
x1(t)

sin(4000⇡t)

⇡t| {z }
x2(t)

<latexit sha1_base64="uZ1hqoO/pPa3Wa+plXVVLWz5/ps="></latexit>

x(t) =

✓
sin(4000⇡t)

⇡t

◆2

Multiplication in time, it is a convolution in frequency:
<latexit sha1_base64="H+JHHd1+1IwbvdYkBJj1KOUInxo="></latexit>

X(!) = X1(!) ⇤X2(!)
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We have a convolution of two rectangles (clearly with finite lengths); 
for the properties of the convolution of functions with finite lengths 
the convolved function has finite lengths as well, with length the 
sum of lengths of each functions in the convolution. Then, this 
means: 

<latexit sha1_base64="H+JHHd1+1IwbvdYkBJj1KOUInxo="></latexit>

X(!) = X1(!) ⇤X2(!)

<latexit sha1_base64="RRIHN6yBYrCafWkk4C9Tw01oD5A="></latexit>

|X(!)| = 0 for all |!| � 4000⇡ + 4000⇡ = 8000⇡



Example 15
<latexit sha1_base64="RRIHN6yBYrCafWkk4C9Tw01oD5A="></latexit>

|X(!)| = 0 for all |!| � 4000⇡ + 4000⇡ = 8000⇡

Just to understand “more”, let just recall this example of 
convolution between two rectangles (this part is not needed for 
solving this problem): 

Length of the result of the 
convolution: 1+1=2 !!



Example 15
<latexit sha1_base64="RRIHN6yBYrCafWkk4C9Tw01oD5A="></latexit>

|X(!)| = 0 for all |!| � 4000⇡ + 4000⇡ = 8000⇡

This is the solution.

<latexit sha1_base64="VyrqqVfuqyr999MQWuar/FNumGs="></latexit>

W

<latexit sha1_base64="+pl7wjFO28xtHcPzTdMhp2NwzO8="></latexit>

!s � 2W, !s � 16000⇡
T  ⇡

W , T  1
8000 sec



Example 16

Write the Nyquest’s inequalities for the following signal: 
<latexit sha1_base64="nv39eQSI3GB0MCT8pdWx39ber4M="></latexit>

x(t) =

✓
sin(4000⇡t)

⇡t

◆3



Example 16

We can write the signal as: 

Multiplication in time, it is a convolution in frequency:

<latexit sha1_base64="nv39eQSI3GB0MCT8pdWx39ber4M="></latexit>

x(t) =

✓
sin(4000⇡t)

⇡t

◆3

<latexit sha1_base64="/3fKAEKiUMYOeNy2cFbe3iAlXfA="></latexit>

x(t) =
sin(4000⇡t)

⇡t| {z }
x1(t)

sin(4000⇡t)

⇡t| {z }
x2(t)

sin(4000⇡t)

⇡t| {z }
x3(t)

<latexit sha1_base64="D8IVmfmUs44pg8BLBV/Ay0CX53Y="></latexit>

X(!) = X1(!) ⇤X2(!) ⇤X3(!)
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<latexit sha1_base64="D8IVmfmUs44pg8BLBV/Ay0CX53Y="></latexit>

X(!) = X1(!) ⇤X2(!) ⇤X3(!)

<latexit sha1_base64="56P6JJZmMx8Is4tTjMG9yVZMcEA="></latexit>

from �4000⇡ to 4000⇡
<latexit sha1_base64="56P6JJZmMx8Is4tTjMG9yVZMcEA="></latexit>

from �4000⇡ to 4000⇡

<latexit sha1_base64="56P6JJZmMx8Is4tTjMG9yVZMcEA="></latexit>

from �4000⇡ to 4000⇡

<latexit sha1_base64="1Xvcl6+op/hkja7fAYcz7tLL3GA="></latexit>

from �8000⇡ to 8000⇡

<latexit sha1_base64="417vRaEDdcksGyWJ9yRnJEnqZCI="></latexit>

non-zero only ==>

<latexit sha1_base64="417vRaEDdcksGyWJ9yRnJEnqZCI="></latexit>

non-zero only ==>

<latexit sha1_base64="417vRaEDdcksGyWJ9yRnJEnqZCI="></latexit>

non-zero only ==>
<latexit sha1_base64="56xYFIivsBFRfRzvaZsxJRxBLS8="></latexit>

from �12000⇡ to 12000⇡
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This is the solution.

Then:
<latexit sha1_base64="E2iUjw+3FWsE6HRQfsMOwC3vYLk="></latexit>

!s � 2W, !s � 24000⇡
T  ⇡

W , T  1
12000 sec
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Some other point of the problems are shown later. 
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<latexit sha1_base64="VXvGoPHLwIcDJ5Mky70CQUxxIX8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXLJkd+/c3RNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYluRdSg4AoblluBrVQjlZHAh2h4M/UfnlAbnqh7O0oxlLSveMwZtU5qdRKJfdr1u+WKX/VnIMskyEkFctS75a9OL2GZRGWZoMa0Az+14Zhqy5nASamTGUwpG9I+th1VVKIJx7N7J+TEKT0SJ9qVsmSm/p4YU2nMSEauU1I7MIveVPzPa2c2vgrHXKWZRcXmi+JMEJuQ6fOkxzUyK0aOUKa5u5WwAdWUWRdRyYUQLL68TJpn1eCi6t+dV2rXeRxFOIJjOIUALqEGt1CHBjAQ8Ayv8OY9ei/eu/cxby14+cwh/IH3+QO5qY/D</latexit>!0

<latexit sha1_base64="VXvGoPHLwIcDJ5Mky70CQUxxIX8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1DJoYxnBxEByhL3NXLJkd+/c3RNCyJ+wsVDE1r9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYluRdSg4AoblluBrVQjlZHAh2h4M/UfnlAbnqh7O0oxlLSveMwZtU5qdRKJfdr1u+WKX/VnIMskyEkFctS75a9OL2GZRGWZoMa0Az+14Zhqy5nASamTGUwpG9I+th1VVKIJx7N7J+TEKT0SJ9qVsmSm/p4YU2nMSEauU1I7MIveVPzPa2c2vgrHXKWZRcXmi+JMEJuQ6fOkxzUyK0aOUKa5u5WwAdWUWRdRyYUQLL68TJpn1eCi6t+dV2rXeRxFOIJjOIUALqEGt1CHBjAQ8Ayv8OY9ei/eu/cxby14+cwh/IH3+QO5qY/D</latexit>!0
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<latexit sha1_base64="wmB/tHA0LVW8jkYdpR01tipSqQU="></latexit>!0

<latexit sha1_base64="BrNtQshZQT2sj7vFHApL/Cd7Q0c="></latexit>

Here, ⌦0 =
⇡
4

<latexit sha1_base64="/UFYyHjwfL7kbWiDQt5h5xUdwrM="></latexit>

x[n] = cos (⌦0n) = cos (!0nTs) ) ⌦0 = !0Ts ) !0 = ⌦0/Ts = ⌦0fs

<latexit sha1_base64="eMx/fqaIA1/MSHYFIkxvrPL93pM="></latexit>

|X(⌦)|
<latexit sha1_base64="+3ec1CUJxQXu3bZBFYB2UubYkrU="></latexit>

⌦
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<latexit sha1_base64="eMx/fqaIA1/MSHYFIkxvrPL93pM="></latexit>

|X(⌦)|
<latexit sha1_base64="+3ec1CUJxQXu3bZBFYB2UubYkrU="></latexit>

⌦

Starting a discussion to see what happens in the 
case that  we are not fulfilling Nyquist….



Example 18
<latexit sha1_base64="eMx/fqaIA1/MSHYFIkxvrPL93pM="></latexit>

|X(⌦)|
<latexit sha1_base64="+3ec1CUJxQXu3bZBFYB2UubYkrU="></latexit>

⌦
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Questions?


