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Recall thalt 2 = _‘(’74.7") Hence :[:2:’_ = W= 2
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Therefone, Hip)H (Y ) = H(HZ ) V) = 7/( I+

/+2

Dapme H(LE). #,(2) V) V(Lh )



Yence, V(W) HZIHECE) .V (2?)
The atove fawwu/az'-fm 1 am.a»(oﬁa,us Lo  A#e Spectral faez‘on'z-ab'm
fp.zw%m’ 47 conliruows - Line s{yskms writh vrakonal Hansfen fenction.

Fhe &64/6: fan- the alberrals Mmetfodl are :

D Replace coa w Ay /+:// Ly get V(W)
I..
2) Find alt e rooits W, of YV (w).
3) Fonm M egn ZZ=W; = Z . VW amd -VH

2 olenotes the root wxfi m;az‘:’vz neal parnk.



4) The iéo&:/zm q H (2) ane tha 2, o obtained.
5) The tenbknown 1'//’7) ecquate 7-/,(’7': )
Fhe ?aww terrm a2 fo.wnd( ‘frum 7-/12(0)= '1/,(0)
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Not : By consbuction, run” phase Solution (s obtained.
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The phaae nesponse can e either Stactly Lnear o nondinar.
Swpposa the freguency respomse sa "2erno phase’| ie., puredy
neal-vabued | thn we nued vot bolhow abowt fhace reoprmse.
Considin fha wdral LPF.
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TJhe alove Mu— ta 2ol rnealizable.



Suﬁ,b 0Se e aﬁ,énoxx'mcz&' e deal LPF ..u&.'nj a raliernal bransfen
funchion , wilk Feguengy nesponse 2houn delow:

dh R i Gemro e
N \N‘// Funchion. a#zwx—é/maﬁm
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Zo nealize o fobler with “Roo plhace, agouming rual-vabued Lrpedas

msf’w; considin A ij ALl Guanece of/ 0}%439’&»3:

X[n] - T e o " v/ [
fnd-— e | Reversal e _-)&v::d_éy”




Y da eany by venify Hhab Y (e’?)o X(e) [HE)]|
- 17 Eens phace filter

%ﬁné.«n&(&{y, M alove cequence % aﬁmﬁm.s neswdls e a
7non- Cawsal f(‘—[éw—, and Senta 20l nealizalte.

Instead o Zoo phacs, 4.5, we had Lirean pheaz /A oukpck o HAa
ALY A T faﬂm wkidl o o Jlelayed version of 2eno fohaas
fc'»d‘né ovbpik. Aliowgl dday 1o o destordon un the sthick

Sense, 4t ca a ézmgn one. .



\7{ natimal bransfor funchon approximations with Lirvar phaae
ane nealizabte, then they ane whal gill be Lmplorrunted an

76/7.«.(::.‘7'&& .

Leb Coswn 4 Cos wyn ba an input L a filler.
Pecall 24« fo[{ow.onj Jesell :

Cos lo;n —_— H(CJM) B /H(CJ“’o)) C’os (&)O‘VL.,L 4)‘/(@1.‘%)>




J—& we want only deloy distortion , L.e., oubpul Can, at the worst,
ordy be o delayed version of Yo irnpuk, then
y[n)z x[n-«] = Co.s(lo,‘):()

]

Cos (to,n - w,x )

Tbus muans, [H(e!%)| =1 and ales- X H(!) - — cw,
That io, ba phase nespmse rmust b proporkimal Io fnegusncy,
aport fom unity gacn at lhat frrguancy.

hen HMerne ar two cormponents, for olelay dstortion,

yln)a Cos (w,772) 4 Cos (o, 7o)



= Cos(wn-ww)y Coslw,n-wec)
whoe oncs agan M plase shiflt fae & be proportional L
§rrguancy, Loe., Ainean.
Seppose a fller haa gaen [H(EP)]= 1 for is) 2, fut e
phace nesponse o not Aivaan .  Fhe onclbut YLr] wil e
Y[n] = Cos(un+ 8,) + Cos (w,n + 6, )
whee 8, 1o nob proporbhomal o w, .
el the waveshape Lo preaerved %



