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Fourier Transform (FT)

• everything from sounds to photographs can be described in terms of waves

– it is assumed that there is a periodic (continuously repeating) pattern

– Amplitude, period, frequency
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Fourier Series and Transform
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Fourier Transform: Discrete and Continuous
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Fourier Matrix (F) and DFT Matrix (Ω)

– N x N, symmetric (but complex)

– Same columns but the order of columns is different
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Fourier Matrix (F) and DFT Matrix (Ω)

• Unitary matrices

– Two matrices are inverse and also complex conjugate

– Complex version of orthogonal matrices
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Discrete Fourier Transform
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Fast Fourier Transform (1)

– Multiply F times c as quick as possible?

– Fourier matrix has no zeros!

– Factorize in a way that produces many zeros and recursion → FFT

– Idea: connect FN with the half-size Fourier matrix FN/2
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Fast Fourier Transform (2)
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Shift Matrices and Circulant Matrices
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Convolution
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Convolution Rule
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Convolution of Functions
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