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We already know …
We already know the relationship between: 
• the Fourier Transform of a signal with finite length x(t) 
• and its “periodic brother” 

<latexit sha1_base64="Lnjbt1DF7VvRY4iz7DA8D11h5dw=">AAACBnicbVDJSgNBEO2JW4zbqEcRBoMQL2FGgnoMevEYwSyQDKGnp5I06VnorlHDMCcv/ooXD4p49Ru8+Td2loMmPih4vFfVXfW8WHCFtv1t5JaWV1bX8uuFjc2t7R1zd6+hokQyqLNIRLLlUQWCh1BHjgJasQQaeAKa3vBq7DfvQCoehbc4isENaD/kPc4oaqlrHqadySOpBD/r3HMfkAsf0oeshCdZ1yzaZXsCa5E4M1IkM9S65lfHj1gSQIhMUKXajh2jm1KJnAnICp1EQUzZkPahrWlIA1BuOtkgs4614lu9SOoK0ZqovydSGig1CjzdGVAcqHlvLP7ntRPsXbgpD+MEIWTTj3qJsDCyxplYPpfAUIw0oUxyvavFBlRShjq5gg7BmT95kTROy85ZuXJTKVYvZ3HkyQE5IiXikHNSJdekRuqEkUfyTF7Jm/FkvBjvxse0NWfMZvbJHxifP4A7mcg=</latexit>

ex(t)

<latexit sha1_base64="krhHxplmdzsRdJqhKVuw/kgkCOs=">AAACCXicbVC7SgNBFJ31GeMramkzGAKxCbsS1DJoY2ERwTwgCWF29iYZMvtg5q4alm1t/BUbC0Vs/QM7/8bJo9DEAxcO59w7c+9xIyk02va3tbS8srq2ntnIbm5t7+zm9vbrOowVhxoPZaiaLtMgRQA1FCihGSlgviuh4Q4vx37jDpQWYXCLowg6PusHoic4QyN1c/Q6W0jak3cSBV7avhceoJAeJA9pEY/Tbi5vl+wJ6CJxZiRPZqh2c19tL+SxDwFyybRuOXaEnYQpFFxCmm3HGiLGh6wPLUMD5oPuJJMNUlowikd7oTIVIJ2ovycS5ms98l3T6TMc6HlvLP7ntWLsnXcSEUQxQsCnH/ViSTGk41ioJxRwlCNDGFfC7Er5gCnG0YSXNSE48ycvkvpJyTktlW/K+crFLI4MOSRHpEgcckYq5IpUSY1w8kieySt5s56sF+vd+pi2LlmzmQPyB9bnD7j+mmE=</latexit>

L

<latexit sha1_base64="MQDEzmK9H7IGRdadiHyWOGHvU4I=">AAACDHicbVDLTsJAFJ36xPpCXbppJCS4Ia0h6pLoxiUm8kiAkOn0AhOmj8zcKqTpB7jxV9y40Bi3foA7/8ahsFDwJJOcnHPuzJ3jRoIrtO1vY2V1bX1jM7dlbu/s7u3nDw4bKowlgzoLRShbLlUgeAB15CigFUmgviug6Y6up37zHqTiYXCHkwi6Ph0EvM8ZRS318oVxCU/NYtLJrkokeGnngXuAXHiQjFPtpjpll+0M1jJx5qRA5qj18l8dL2SxDwEyQZVqO3aE3YRK5ExAanZiBRFlIzqAtqYB9UF1k2yD1CpqxbP6odQnQCtTf08k1Fdq4rs66VMcqkVvKv7ntWPsX3YTHkQxQsBmD/VjYWFoTZuxPC6BoZhoQpnkeleLDamkDHV/pi7BWfzyMmmclZ3zcuW2UqhezevIkWNyQkrEIRekSm5IjdQJI4/kmbySN+PJeDHejY9ZdMWYzxyRPzA+fwC1hJtw</latexit>

x(t)

<latexit sha1_base64="bXu/sLtcjHcjXpvDbQ+w1Uw/CEk=">AAACD3icbVC7SgNBFJ31GddX1NJmMURiE3YlqGXQxjJCXpCEMDt7kwyZfTBzVxOW/QMbf8XGQhFbWzv/xsmj0MQDFw7n3Dtz73EjwRXa9rexsrq2vrGZ2TK3d3b39rMHh3UVxpJBjYUilE2XKhA8gBpyFNCMJFDfFdBwhzcTv3EPUvEwqOI4go5P+wHvcUZRS93sadXMjwp4ZuaT9vS1RIKXth+4B8iFB8ko1W7azebsoj2FtUycOcmROSrd7FfbC1nsQ4BMUKVajh1hJ6ESOROQmu1YQUTZkPahpWlAfVCdZLpBauW14lm9UOoK0JqqvycS6is19l3d6VMcqEVvIv7ntWLsXXUSHkQxQsBmH/ViYWFoTcKxPC6BoRhrQpnkeleLDaikDHWEpg7BWTx5mdTPi85FsXRXypWv53FkyDE5IQXikEtSJrekQmqEkUfyTF7Jm/FkvBjvxsesdcWYzxyRPzA+fwD+lZwR</latexit>

T

<latexit sha1_base64="358URqXH7K0x8mNtBxU+5KF/28E=">AAACHnicbVDLTgIxFO3gC/GFunQzkZDghswYfCyJblxiIo8ECOl0LtDQeaS9o5DJfIkbf8WNC40xcaV/YxlYKHiSNifn3Ht7e5xQcIWW9W1kVlbX1jeym7mt7Z3dvfz+QUMFkWRQZ4EIZMuhCgT3oY4cBbRCCdRzBDSd0fXUb96DVDzw73ASQtejA5/3OaOopV7+rPPAXUAuXIjHSQlPcsVxeseddHgswU0Wa5JevmCVrRTmMrHnpEDmqPXynx03YJEHPjJBlWrbVojdmErkTECS60QKQspGdABtTX3qgerG6QaJWdSKa/YDqY+PZqr+7oipp9TEc3SlR3GoFr2p+J/XjrB/2Y25H0YIPps91I+EiYE5zcp0uQSGYqIJZZLrXU02pJIy1InmdAj24peXSeO0bJ+XK7eVQvVqHkeWHJFjUiI2uSBVckNqpE4YeSTP5JW8GU/Gi/FufMxKM8a855D8gfH1A0ncop8=</latexit>

ex(t)

<latexit sha1_base64="rbjhrBJSOz6LCGPmOYrOXUkEUsw=">AAACJ3icbVDLSgNBEJz17fqKevQyGAJ6Cbsi6klELx48KJgHZEOYne3EwdmHM71qWPZvvPgrXgQV0aN/4mSTg0YbZiiqqunu8hMpNDrOpzUxOTU9Mzs3by8sLi2vlFbX6jpOFYcaj2Wsmj7TIEUENRQooZkoYKEvoeFfnwz0xi0oLeLoEvsJtEPWi0RXcIaG6pQOL70e3NAzu+LdiQBQyACy+3wLt+3KffFnXjElUxDk4568Uyo7Vaco+he4I1AmozrvlF68IOZpCBFyybRuuU6C7YwpFFxCbnuphoTxa9aDloERC0G3s2KDnFYME9BurMyLkBbsz46MhVr3Q984Q4ZXelwbkP9prRS7B+1MREmKEPHhoG4qKcZ0EBoNhAKOsm8A40qYXSm/YopxNNHaJgR3/OS/oL5Tdfequxe75aPjURxzZINski3ikn1yRE7JOakRTh7IE3klb9aj9Wy9Wx9D64Q16lknv8r6+gYD1qWB</latexit>

T � L
Clearly, we consider 



We already know …

<latexit sha1_base64="krhHxplmdzsRdJqhKVuw/kgkCOs=">AAACCXicbVC7SgNBFJ31GeMramkzGAKxCbsS1DJoY2ERwTwgCWF29iYZMvtg5q4alm1t/BUbC0Vs/QM7/8bJo9DEAxcO59w7c+9xIyk02va3tbS8srq2ntnIbm5t7+zm9vbrOowVhxoPZaiaLtMgRQA1FCihGSlgviuh4Q4vx37jDpQWYXCLowg6PusHoic4QyN1c/Q6W0jak3cSBV7avhceoJAeJA9pEY/Tbi5vl+wJ6CJxZiRPZqh2c19tL+SxDwFyybRuOXaEnYQpFFxCmm3HGiLGh6wPLUMD5oPuJJMNUlowikd7oTIVIJ2ovycS5ms98l3T6TMc6HlvLP7ntWLsnXcSEUQxQsCnH/ViSTGk41ioJxRwlCNDGFfC7Er5gCnG0YSXNSE48ycvkvpJyTktlW/K+crFLI4MOSRHpEgcckYq5IpUSY1w8kieySt5s56sF+vd+pi2LlmzmQPyB9bnD7j+mmE=</latexit>

L

<latexit sha1_base64="MQDEzmK9H7IGRdadiHyWOGHvU4I=">AAACDHicbVDLTsJAFJ36xPpCXbppJCS4Ia0h6pLoxiUm8kiAkOn0AhOmj8zcKqTpB7jxV9y40Bi3foA7/8ahsFDwJJOcnHPuzJ3jRoIrtO1vY2V1bX1jM7dlbu/s7u3nDw4bKowlgzoLRShbLlUgeAB15CigFUmgviug6Y6up37zHqTiYXCHkwi6Ph0EvM8ZRS318oVxCU/NYtLJrkokeGnngXuAXHiQjFPtpjpll+0M1jJx5qRA5qj18l8dL2SxDwEyQZVqO3aE3YRK5ExAanZiBRFlIzqAtqYB9UF1k2yD1CpqxbP6odQnQCtTf08k1Fdq4rs66VMcqkVvKv7ntWPsX3YTHkQxQsBmD/VjYWFoTZuxPC6BoZhoQpnkeleLDamkDHV/pi7BWfzyMmmclZ3zcuW2UqhezevIkWNyQkrEIRekSm5IjdQJI4/kmbySN+PJeDHejY9ZdMWYzxyRPzA+fwC1hJtw</latexit>

x(t)

<latexit sha1_base64="bXu/sLtcjHcjXpvDbQ+w1Uw/CEk=">AAACD3icbVC7SgNBFJ31GddX1NJmMURiE3YlqGXQxjJCXpCEMDt7kwyZfTBzVxOW/QMbf8XGQhFbWzv/xsmj0MQDFw7n3Dtz73EjwRXa9rexsrq2vrGZ2TK3d3b39rMHh3UVxpJBjYUilE2XKhA8gBpyFNCMJFDfFdBwhzcTv3EPUvEwqOI4go5P+wHvcUZRS93sadXMjwp4ZuaT9vS1RIKXth+4B8iFB8ko1W7azebsoj2FtUycOcmROSrd7FfbC1nsQ4BMUKVajh1hJ6ESOROQmu1YQUTZkPahpWlAfVCdZLpBauW14lm9UOoK0JqqvycS6is19l3d6VMcqEVvIv7ntWLsXXUSHkQxQsBmH/ViYWFoTcKxPC6BoRhrQpnkeleLDaikDHWEpg7BWTx5mdTPi85FsXRXypWv53FkyDE5IQXikEtSJrekQmqEkUfyTF7Jm/FkvBjvxsesdcWYzxyRPzA+fwD+lZwR</latexit>

T

<latexit sha1_base64="358URqXH7K0x8mNtBxU+5KF/28E=">AAACHnicbVDLTgIxFO3gC/GFunQzkZDghswYfCyJblxiIo8ECOl0LtDQeaS9o5DJfIkbf8WNC40xcaV/YxlYKHiSNifn3Ht7e5xQcIWW9W1kVlbX1jeym7mt7Z3dvfz+QUMFkWRQZ4EIZMuhCgT3oY4cBbRCCdRzBDSd0fXUb96DVDzw73ASQtejA5/3OaOopV7+rPPAXUAuXIjHSQlPcsVxeseddHgswU0Wa5JevmCVrRTmMrHnpEDmqPXynx03YJEHPjJBlWrbVojdmErkTECS60QKQspGdABtTX3qgerG6QaJWdSKa/YDqY+PZqr+7oipp9TEc3SlR3GoFr2p+J/XjrB/2Y25H0YIPps91I+EiYE5zcp0uQSGYqIJZZLrXU02pJIy1InmdAj24peXSeO0bJ+XK7eVQvVqHkeWHJFjUiI2uSBVckNqpE4YeSTP5JW8GU/Gi/FufMxKM8a855D8gfH1A0ncop8=</latexit>

ex(t)

<latexit sha1_base64="uCGz47aKMl8QV+va5eiEtdFL30A=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoMQL2FXgnoMevEYwTwkWcLsZDYZMo9lZlYIIV/hxYMiXv0cb/6Nk2QPmljQUFR1090VJZwZ6/vfXm5tfWNzK79d2Nnd2z8oHh41jUo1oQ2iuNLtCBvKmaQNyyyn7URTLCJOW9Hodua3nqg2TMkHO05oKPBAspgRbJ302C53laADfN4rlvyKPwdaJUFGSpCh3it+dfuKpIJKSzg2phP4iQ0nWFtGOJ0WuqmhCSYjPKAdRyUW1IST+cFTdOaUPoqVdiUtmqu/JyZYGDMWkesU2A7NsjcT//M6qY2vwwmTSWqpJItFccqRVWj2PeozTYnlY0cw0czdisgQa0ysy6jgQgiWX14lzYtKcFmp3ldLtZssjjycwCmUIYArqMEd1KEBBAQ8wyu8edp78d69j0VrzstmjuEPvM8fCG6P6w==</latexit>

X(!)
<latexit sha1_base64="12K7jzNdi8rGp6WoLNtL+u+kL+k="></latexit>

ak =
1

T
X(k!0)

<latexit sha1_base64="yG1tpvFifj5FJ2RJwJbgOOSXxuk="></latexit>

!0 =
2⇡

T



Now, note that we can also write:

<latexit sha1_base64="05F9OrxJdthNQQVxsuljcPuEICk="></latexit>

ex(t) =
1X

k=�1
x(t� kT )



Moreover, we also saw that:

<latexit sha1_base64="gEwvUSfTdWWF1E5p79UgpvRFG8c="></latexit>

Z

<latexit sha1_base64="mhvTrLSO9bIjm0+sKh7SW/BTI5w="></latexit>z



Then, we can write:

<latexit sha1_base64="jHDVvDKhwC6bbtge7DqZoCp7gK0="></latexit>

ex(t) =
1X

k=�1
x(t� kT ) =

1X

k=�1
x(t) ⇤ �(t� kT )

ex(t) = x(t) ⇤
" 1X

k=�1
�(t� kT )

#

<latexit sha1_base64="e6lvJpInygMwvBr5Ugf1PT1NurI="></latexit>

eX(!) = X(!)

"
2⇡

T

1X

k=�1
�

✓
! � k

2⇡

T

◆#
<latexit sha1_base64="RAm7jlPoqi31dg6rzJdF1Yx/LSY="></latexit>

G

<latexit sha1_base64="Z/LnQm6n0dg5JHKg64ZwW2uKHuI="></latexit>

= x(t) ⇤ z(t)
<latexit sha1_base64="WqYo/8Ji1usifWgakmSH97YWJk4="></latexit>

eXG(!) = X(!)ZG(!)



then we arrive again to the GFT for periodic signals!!
<latexit sha1_base64="e6lvJpInygMwvBr5Ugf1PT1NurI="></latexit>

eX(!) = X(!)

"
2⇡

T

1X

k=�1
�

✓
! � k

2⇡

T

◆#
<latexit sha1_base64="RAm7jlPoqi31dg6rzJdF1Yx/LSY="></latexit>

G

<latexit sha1_base64="A8fMb6bcN76mgwXBbDXfzpvADfA="></latexit>

eX(!) =
2⇡

T

1X

k=�1
X(!)�

✓
! � k

2⇡

T

◆

eX(!) =
2⇡

T

1X

k=�1
X(k!0)� (! � k!0)

eX(!) = 2⇡
1X

k=�1

1

T
X(k!0)� (! � k!0)<latexit sha1_base64="RAm7jlPoqi31dg6rzJdF1Yx/LSY="></latexit>

G

<latexit sha1_base64="RAm7jlPoqi31dg6rzJdF1Yx/LSY="></latexit>

G

<latexit sha1_base64="RAm7jlPoqi31dg6rzJdF1Yx/LSY="></latexit>

G

<latexit sha1_base64="fWBIoSxUUXgfiy1dp/+dz0w3hc8="></latexit>ak
• Again we obtain the Generalized FT for periodic signals! 



Questions?


