
Kef�laio 5Deigmatolhy�a'Estw èna sÔnolo periodik� diatagmènwn shme�wn ston �xona twn pragmatik¸n arijm¸n. TosÔnolo autì d�dei ta shme�a ìpou ja lhfjoÔn de�gmata apì to suneqè s ma. A e�nai T hper�odo th deigmatolhy�a. Me b�sh thn idiìthta th katanom  Dirac,

f(t)δ(t − t0) = f(t0)δ(t − t0),gia exagwg  deigm�twn apì èna s ma, or�zetai h �sun�rthsh� deigmatolhy�a
s(t) = T

∞
∑

n=−∞

δ(t − nT ).To apotèlesma th deigmatolhy�a tou s mato f(t) e�nai to ginìmeno autoÔ tou s mato meth �sun�rthsh� deigmatolhy�a
fs(t) = s(t)f(t),pou d�dei

fs(t) = T

∞
∑

n=−∞

f(nT )δ(t − nT ).H deigmatolhy�a sunep�getai periodikopo�hsh sto f�sma twn suqnot twn. Pr�gmati ometasqhmatismì Fourier tou s mato fs(t) prokÔptei apì th sunèlixh tou F (ω) me to S(ω), tometasqhmatismì Fourier th s(t). Epeid  h s(t) e�nai periodik  sun�rthsh, mpore� na parastaje�me th bo jeia mia seir� Fourier, pou e�nai h akìloujh
s(t) =

∞
∑

n=−∞

ej2πn t

T ,afoÔ oi suntelestè aut  th seir� Fourier e�nai �soi me th mon�da.Opìte br�skoume
S(ω) = 2π

∞
∑

n=−∞

δ(ω −
2πn

T
).Epomènw to apotèlesma th sunèlixh e�nai

Fs(ω) =

∞
∑

n=−∞

F (ω −
2πn

T
).
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H sun�rthsh aut  e�nai profan¸ periodik , me per�odo th suqnìthta deigmatolhy�a ωs = 2π
T
.Sto z thma an e�nai dunatì na anakataskeuasje� to suneqè s ma apì ta periodik� toude�gmata ìpw or�sjhkan prohgoÔmena apant� to je¸rhma th deigmatolhy�a.Je¸rhma deigmatolhy�aAn to s ma f(t) e�nai peperasmènh z¸nh suqnot twn, dhlad , an

F (ω) = 0, |ω| > ωM ,tìte arke� h suqnìthta deigmatolhy�a na e�nai megalÔterh apì th suqnìthta Nyquist,

ωs > 2ωM ,gia na mpore� na apokatastaje� tèleia to suneqè s ma apì to diakritì pou d�dei h deigma-tolhy�a.Sto Sq ma 5.1 fa�netai h periodikopo�hsh tou f�smato twn suqnot twn lìgw deigma-tolhy�a se sunj ke isqÔo tou jewr mato th deigmatolhy�a. H anakataskeu  tou sune-
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wSq ma 5.1: Periodikopo�hsh tou f�smatoqoÔ s mato epitugq�netai qrhsimopoi¸nta èna f�ltro pou d�dei tèleia thn kÔria per�odo tou
Fs(ω)

H(ω) =

{

1, |ω| 6
ωs

2

0, |ω| > ωs

2Profan¸ èqoume
F (ω) = H(ω)Fs(ω).O ant�strofo metasqhmatismì Fourier tou H(ω) e�nai

h(t) =
1

T
sinc

πt

T
,ìpou sincx = sin x

x
. Opìte h parembol  gia opoiad pote tim  tou t d�detai apì thn akìloujhsunèlixh

f(t) =

∞
∑

n=−∞

f(nT )sinc
π(t − nT )

T
.42



An h suqnìthta deigmatolhy�a e�nai k�tw apì th suqnìthta Nyquist, tìte prokÔptounepikalÔyei sto f�sma twn suqnot twn, m' apotèlesma na e�nai adÔnato na anakthje� tèleia tosuneqè s ma. Oi suqnìthte pou lìgw epik�luyh all�zoun jèsh onom�zontai yeud¸nume,kai eis�goun paramìrfwsh sto suneqè s ma. Sunep¸ tìte oi parap�nw exis¸sei denisqÔoun. Gia ton periorismì aut  th paramìrfwsh sunist�tai h qr sh tou f�ltrou H(ω)prin th deigmatolhy�a.Paramìrfwsh mpore� ep�sh na eisaqje�, èstw ki an ikanopoioÔntai oi sunj ke tou jewr -mato th deigmatolhy�a, an to f�ltro th parembol  den e�nai idanikì. An dhlad  denqrhsimopoihje� to idanikì f�ltro, pou den e�nai praktik� ulopoi simo, all� k�poio �llo pouna to prosegg�zei, èqonta gia par�deigma peperasmènh di�rkeia apìkrish. Tètoia f�ltraparembol  e�nai ta akìlouja:
• h0(t) =

{

1

T
, |t| 6

T
2

0, |t| > T
2

• h1(t) = h0(t) ∗ h0(t) =

{

1

T

(

1 − |t|
T

)

, |t| < T

0, alloÔ
• h2(t) = h1(t) ∗ h0(t)Sto Sq ma 5.2 d�detai h parembol  me h0(t) kai h1(t) gia èna hmitonoeidè s ma me arai�de�gmata.
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Sq ma 5.2: Parembol  apì to plhsièstero de�gma (h0)   ta dÔo plhsièstera de�gmata (h1).
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