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Discrete-Time Fourier Series
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Discrete-Time Fourier Series
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discrete in time  => periodic in frequency

Synthesis: 

Analysis: 
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Find the DT Fourier Series Coefficients
• What are the Fourier Series coefficients of the following signal? 

𝑥 𝑛 = 1 + cos(
2𝜋

5
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First, fundamental frequency Ω0 =
2𝜋

5
 , signal 𝑥[𝑛] is periodic with 𝑁 =
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We have three non-zero 𝑋 𝑘 ’s: 𝑘 = 0, 𝑘 = ±1
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• What are the Fourier Series coefficients of the following signal? 

𝑥 𝑛 = 1 + sin(
𝜋
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First, fundamental frequency Ω0 =
𝜋
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We have three non-zero 𝑋 𝑘 ’s: 𝑘 = 0, 𝑘 = ±1
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Find the DT Fourier Series Coefficients
• What are the Fourier Series coefficients of the following signal? 

𝑋 𝑘

𝑥 𝑛

First, 𝑥[𝑛] is periodic in N=10
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• What are the Fourier Series coefficients of the following signal 

with a period of N=10? 
𝑥 𝑛 = 0.5
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