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Definition 4.1.2.7. Convolution of sequences

Given two sequences (i), (Xx),c7, at least one of which is finite or decays sufficiently fast,
their convolution is another sequence (yy ), .5, defined as

ve= Y M jxi, k€Z. -y, )= (h,) *(%)(4128)
jez
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Definition 4.1.3.3. Discrete

Given x = [xo,...,x,,v,_l]T € K" h = [Izo,...,h,,_l]T € K" their discrete convolution is the
vector y € K"*+"~1 with components
m—1

Yk = E hk_]-x]- , k=0,...,2n—-2, (4.1.3.4)
j=0

where we have adopted the convention /; := 0 for j < O orj > n.
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Definition 4.1.4.1. Periodic time-discrete signal

An n-periodic signal, n € IN, is a sequence (r]) € (®(Z) satisfying

Xjiyn = Xj V]EZ

Definition 4.1.4.7. Discrete periodic convolution

The discrete periodic convolution of two n-periodic sequences (pi)icz, (Xk)rez Yields the n-
periodic sequence
n—1 n—1

(Yi) == (px) *n (xi) Zpk i = Exk vi, kezZ.
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Definition 4.1.4.12.

A matrix C = [Cij] :-Ijzl € K"" is circulant
= 3 (pk)rez n-periodic sequence: c¢j;j = pj—i, 1 <i,j < n.
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Z=dxb ' = L &yuby k=092 .
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