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the numerical calculz discrete
fractional Fourier transform (FrFT)

e FrFT’s potential use in optics, signal
processing and differential equations.



Define the ath order FrFT using the following linear integral transform:

fa(u) = / Ko(u,v) f(v)do,

where

K, (u,v) = Agexp[im(cotdu?) — 2csepuv + cotdv?],

and




The discrete form of FrFT is given as
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Apply Tensor Train to further acceleration the computation of FrFT:

f, = (DAH; AJ)f,

where f, f, € C" denotes the input and output vector over
the complex linear space, respectively. In Eq. (6), D and

fQv = (i(l) © 2(1)) x! (£(2) © z(z)) xtooxt (i(p) ov®)

where ®,® and x! denote the Hadamard product, partial
Kronecker product and tensor contraction of two tensors, re-

spectively. f ) and v(®) i € [p] denotes the core tensors
f and v, respectively.
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