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Conversely, «f 1H(e)] € L [-2,8) and [| balile®) ]| g < oo, than
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thene exasks O@w) s t. the fidlen with Brancfer funchon

H(e'? = [ #(e'?)] - e"leﬁu) oo an rnpaclae ritofonse thal ra causal.



Obsenvalions

(i) H(e’*) cannot e zere- over an Anterval.
(i) H(CJ"’) cannot fe constant over an {néervel.
(iij) The tramsibion fom -famﬁand to stopland cannot e abrupd.

(r) The real and imaginary parts of H(ed®) cannot fo independent.

Zo Qee how tPhe Yeal and ma.jinaiy -farz!: oF H(e‘j"’) are volated,

Lve f./ww A ao )G%WS




"4’?9 A ] can be wnitten as
ALln] = /Ae[’n].,l. Ao [”J

Lo here

A, [7] = »A[-nj; 4 [n] 4 [n]= xA[nJZ_ 4 Ln]

Y Alr)=0 foe n<o, Aln] and AEn] do mob overlsp except
ab N=0. Hemea, Aln] can be recovered fom Hh [n] as fodiros:
Aln] = 2hLrIwuln] - A [n]85[n]
= 24 [nI%[n]- 4[] §») (v A Lol 4 le])



OTOH, aince A4 [o] =0 a&oa?a, We car. necovern AHln] Fon

A [n] fr Nn>o a"’fj Alod wnformation 4o needed for fald necovery.

Reecall Aln] o 5 HE'™) < H, (e‘/"’)+j H, (e7%)
Aln]+A4ALN] Jeo -Ja
Ae [n)= > N : 5 H (@7%) + Hle™~*)
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- H () relod - 4 3 fH () oot (L8 do

Hence A [o]

Qakc[-n.]u[n] ~AlLod=hL[n] <—> H(c"“’) = HR (e"”") .;.j HI (e‘/“’)
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H(e) = Hy (e™) s j (7)< H_ (%) - L [He (%) ot (252 do

Hence e@uaﬁvjj thie neal ank .irna.j.c'mty parts, gue get,
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Simidordy, omz can show

T
H, (V%) - - / _ &
R Alo] + ——— [l (/) ot (52 ) do
T

The alove oanre golled e Discnele Hilberd Famoform rudabionships.
Jhwo, for a cawsdd Qeguerce, Ahe neal and mey famls of H(e®)
one not md;)é-wwévnf % Ahe neal and »&mq.ji/na:y f:m/:r are related,

doeo Lt crpdy Lol D majm'hcc& and phdae one alao swelated ?



