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1.01: Discrete time Fourier Transform and DFT
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DtFT Discrete-time Fourier Transform 
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Fourier Transform of a sampled Signal
Periodicity of DtFT
Aliasing errors revisited
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Fourier Transform of Discrete-time Signal: 
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Fourier Transform of Discrete-time Signal: 
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Inverse DtFT Calculation: 
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Sampling in the time domain 
Linear mapping in the frequency domain
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Bandwidth and Nyquist frequency
of a real signal:
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Folding frequency of a Digital System
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Sampling Theorem: 
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Aliasing error (Frequency Ambiguity):
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Aliasing error (Example continue):
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Aliasing error (Example continue):
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Aliasing error (Example continue):
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Aliasing error (Another Example):
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Aliasing error (folding):
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Aliasing error (continue):
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Aliasing error (continue):
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Discrete Fourier Transform (DFT): 
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DFT (error caused by truncation): 
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DFT (error caused by frequency sampling):
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DFT (Time domain periodic):
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DFT is performed over one period of N samples of a signal 
which is labeled with n=0,1, …., N-1.

DFT are samples of the original spectrum with possibly 
aliasing errors and ripple errors. An scale factor of 1/T is 
introduced. 



DFT Example:
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DFT Example (continue):
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DFT Example (continue):
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DFT (Window Functions): 
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Fourier Transform of Hamming Window
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Hann Window Function: 
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DFT with Hamming Window
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Zero padding to improve frequency resolution
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Fourier Analysis Example

@ Kefu Xue, Ph.D., June 2006
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DFS Example:
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DFS Example:
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DFT Properties: 
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Examples: 
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Summery (In place DFT): 
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Linear Convolution Sum: 
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Linear Convolution using DFT: 
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