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szuena.q Kesponse of Si.,s[ems with Rakomal JTransfer Funchion:

Freguency sedectve ﬁ’lécn‘ry da very Lmporiant wn many prackcal
acpplbcabions. Qe con obbacn the freguency nesponse Ay
H (') = H(2)
Zter 'w
pronded the unit circk aa park of the RoC, e, e’ € RocC
Zf e/ e RoC, He aystem e ateo BIBO oitable.
I f/zaeb'ce, we wdl Concerr ourselves wilh cawusal and stable

Ay stems. Sn partiecdar, W Wl Nestict ourselves to the claco of



LTI aystems characteized by LCCDE.

Some im pontank freguency nespmses ane: LPF, HPF, BPF, BSF,
A ffenentiater, amd Hillbert transformey:

TF the sgu‘em ta to be causal, then ideal, brickwall jillers connot
be realized , aince they viodal e Ffalyy-Wiener Zheorem.

e will af}bmxc'maé te adleal vesponses wesing Yational Irarsfer

Functions, e, by aystems that are rnealizabbe.
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Since the agyelem da abable, €' € RoC. Heme,
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Becavse o 7ba,(¢ or 200 al 2-=0 doea nol contrlule to the

magrnibude freguency nes ponse., Hey ane called TRIVIAL «pa&/zzw



Jnivial folm. and 20602 Contrilbuile to Ahe phaas n.ea,éanse.

Considn 17~ 2,1 Geometrically, #Hio denoles #a distance

Fom % (point on o wnit cirels) to 2, (zee at 2:2,). Thus, Hhe
rnwmeratoe bem 4o Mo produck of all M distances fom v
bo all the 2eres. Simidandy, te denominalor sa e prodect of

all Be distances fom €9 4 au he polea.  Finally, [ (e ] i
the ralio of these Fwo 7blzaalua.‘ of distancea, mulbiplied by
the gawn term [b, . (e chongee aa 't changea .
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Becawae /H(e"/"’)/ opoana a (awge range, o plol e sz‘ude.

o a ,(aj.sca,(e. In pmﬁ'w&m,, we plot 20 .lajlo [ H(e’?) ]
( on, equivatentl, 10Log IH(e®)]*). Tha gain term |b, |
W!u»{fj Shifts Hhe Cclerve ap on down an the -»{0\7 <cale .



The Same geomeetric Mim/beaﬁ'm Ao ddo good A the s-plare
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alar, lohen «v'ném}bmlénj Zhe magm’ﬁw& of HG) Foy-

Se\'ja.
rakonal H(-s), M
| Hega) | = b, | R i
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/H(J.a.)lia e vatio of the product of all the distances from jao
To all lhe 2enbs to product of all dhe oiStances fom jn to all
the fHolea W»&f—c',é&;o( 4y /bo/.



Jhe above jzamz‘a’c dinterpretation neveala Ahal thene 4o No foimé
an the S_ plane Mal wa ab a constant distance ae we rmove
alrng Mhe 42 axis. Hener Thene 1o 20 concepd of bivial pole
wn  Ahe S-plane (undke wn e 2-plane, wheoe lhe Origan ia

al a ConStank olistance aa we 720ue ad'rg te wnet a’rc&).



