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Agenda

• Discrete-Time Fourier Transform for Aperiodic Signals

• Convergence of Fourier Transform

• Discrete-Time Fourier Transform for Periodic Signals
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DT Fourier Transform for Aperiodic Signals

• 𝑥[𝑛] is an aperiodic signal

• 𝑥[𝑛] =
1

2𝜋
 0
2𝜋
𝑋(𝑒𝑗𝜔)𝑒𝑗𝜔𝑛𝑑𝜔

• 𝑋 𝑒𝑗𝜔 =  𝑛=−∞
∞ 𝑥[𝑛]𝑒−𝑗𝜔𝑛

• 𝑋 𝑒𝑗𝜔 is a periodic signal with period 2𝜋
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Convergence of DT Fourier Transform

• Aperiodic signal must be absolutely summable.
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DT Fourier Transform for Periodic Signals

• Fourier series coefficients, 𝑎𝑘

• 𝑥[𝑛] =  𝑘=0
𝑁−1 𝑎𝑘𝑒

𝑗𝑘𝜔0𝑛 : periodic signal

• 𝑋 𝑒𝑗𝜔 =  𝑘=−∞
∞ 2𝜋𝑎𝑘𝛿(𝜔 − 𝑘𝜔0)

• Train of impulses
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