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Discrete Fourier Series
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Properties of Discrete Fourier Series
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Properties of Discrete Fourier Series
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Fourier Transform of Periodic Signals
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Sampling The Fourier Transform
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Points on the unit circle at which
X(z) is sampled to obtain the
periodic sequence ෨𝑋[𝑘] (N=8). 



Fourier Representation of Finite-Duration Sequences: The
Discrete Fourier Transform
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Discrete Cosine Transform (DCT)
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Discrete Cosine Transform (DCT)
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Efficient Computation of The Discrete Fourier Transform
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Most approached to improve the efficiency of the computation of the DFT exploit the

symmetry and periodicity properties of 𝑊𝑁
𝑘𝑛, specifically,

1. 𝑊𝑁
𝑘[𝑁−𝑛]

= 𝑊𝑁
−𝑘𝑛 = (𝑊𝑁

𝑘𝑛)∗ (complex conjugate symmetry),

2. 𝑊𝑁
𝑘𝑛 = 𝑊𝑁

𝑘(𝑛+𝑁)
= 𝑊𝑁

(𝑘+𝑁)𝑛
(periodicity in n and k).



Fourier Analysis of Signals Using The DFT
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Anti-Aliasing
Low-Pass Filter

Continuous-to
Discrete-Time 

Conversion
DFT

𝑠𝑐(𝑡) 𝑥𝑐(𝑡) 𝑥[𝑛]

𝑤[𝑛]

𝑣[𝑛] 𝑉[𝑘]

𝐻𝑎𝑎(𝑗Ω)

Processing steps in the Discrete-Time Fourier analysis of a continuous-time signal
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