











1982 PWSPA Proceedings A2/7/5
oy ,

1 tS“wOT/Q - tg-w 1T/E
flal B o e e o e v e i o o e ST 2 e (8.8}
241 + tA W T/”) td w Pt
al
0 1 Y wgyaT/72 - ta™ugTr2
S B imwemomniom mommenic S e Il Lt eaialiodaiag e i i TR (3.0
2(1 + td7w _T/2) td w_ T/2
Q 3 &
beind the transformed ones of w and w .
al . a2

From the exsresions (7)) and (8), 1t 1s obvious that the anaioﬁ
rrototuyre requirements are function of wDTi'”therefQPEp the order

necessary for the prototure (3ndy» hencey for the didital filter)

rests on this rarameter.

In the situation shown 1n Fidgure 3.3 the rrototyre
srpecification can be simrlified to the wsual one shown in Fidure 4,
with qa = qal 's*ric!_;Q.a =~Sgi$ in this case»y the suitsble srototure
order 1is inmediately achieved [4]1., The situstion of Fizure 3.b
does not rerresent a3 similar casei howeversy it i1c easls understood
thats for anw casey the rFrototyre order must be the dreastest of
those reauired for the following storband srecifications:

Case 11 «_ = ,P Sl (9.3)

Case 2% of = o( ,S)_ .Q - (9,h)

] a2 2

As 1t is well known» to meet the reaquirements of Fidure 4, the
analod lowrass aFrroximations reauire 2an order that i1s onlu
function of the selectivity and discrimination sarameterss defined
in the same Fidgure 4, In both cases srecified by (?)s onls the
selectivity rarameter Ks derends on uOTS thereforer to determine
the best rossible wvalue for w Ty we have to analyze such

0
derendence.,
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Fidure 4,- Lowrass srecifications in function of the

salectivity Ks and discrimination Kd #3rameters.
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3.— THE #naiIN RESULT

The main resul in this rarer 1s stated in the followinsg!

, Lemma In both cases 1 and 2 the lowest value for
the selectivity Pparameter i1s achieved with
ta?w T/2 = ta W T/2 tag w _T/2 (10)
n] ) =1 Pl

Proof.~ Let us cansider case 1y 3nd assume that
tglw T/“"Q td w T td u TY“‘“ (11)
This condition 1mplles that.D. -Sl r‘as 99515 checked from (Z) 4

thusy accordind to (&)y (7.D) and (8.3) we can write

S)n_"ta quT/“"L“tszwgtfz ts wy, T/2
I\S P o T T
g kg , L 0g gy
f%l tg v T/~ tg” walT(f tg wPQt/h
Ks achieves its minmimum valuer whnen t:mw T/2 19 maximuns thery

o d .
accordind to the condition (11)y Ks is5 minimum for tSQwOT/Z dgiven
by (10) .,

On the contrardgy 1f we assume that
5
ts“wOT/° Hotd w 1T/~ td u?qT’Q (12)
it is easy to =rove in (7) that S%" ,Sz ;‘ thens (&)y (7.8) and

(B.3) lead to

'1
D te e T2 ta w T/2 td w -T/2
al . o al Pl

<
For tg“on/EﬁVerifsina (12), it is inmediate that

Accordinglyy tagudT/Qmﬂefined in (10) rrovides the lowest value for

Ks. This result eproves the lemma for Case 1. A similar analysis
allows to det the same result for Case 2j thusy the lemma 1is
rraoved,

Theorem 1.— The value Tor w T‘ exrresed in (107 »
allous us to meet the specxflcatlons in Figure 2 with

the lowest rossible order.

Froof.- It is ‘known [A41] thaty with the discrimination

rarameter held fixed, the less is the selectivity the less is the

order reauired for a8 lowrass analodg filter, Thus, according to
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Fidure S5.,~- Randstor diditsl filter srecifications.

Lemmar the value for tazubT/Zprrovided in (10) duarentees the
lowest rossible order for the Frototuyre and» hences for the didital

filter,

So far we have analized the bandrass desidny 3 similar study

for the bandstor case leads to the following result:

Theorem 2.— The value diven by

taZw T/2 = tg w T/2 tg w _T/2°
: o al ) ad
for the Frarameter uOT of the transformation (2) allows
to meet the srecifications in Figure 5 with the lowest

rossible order.

4,—~ CONCLUSION

= We have established a value for the rarametar wOT of the
transformations (1) and (2) that dguaranteesr to meet the filter
srecificationsy thne minimun rossible recuired order for the anaslod
rratoture. However» 1t does not imrly that we have to choose
necessarily such value for attainnindg this lowest order; diven
that the order 1is an inteder, values far uOT close to that
#roviding the minimum selectivity rarameter can a3lso define analodg
Frrototyre srecificstions which can be matched with the lowest
Fossible order, Thusy» the introduced theorems erovide wseful

criteria rather tharm ridid comclusions Tor choosindg w T.
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