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ABSTRACT

The approximations of ideal magnitude and phase
characteristics suitable for recursive digital filtering
have been considered. A critical comparison has been made ,
of several existing approximations and some new and impro-

ved ones have been presented.

The frequenéy characteristicsof low-pass sine and
. region

tan -filters, in the transitiom and stop-band, are examined
and compared with that of the generating analog filters. The
barameters used for comparison are cutoff slope, asymptotic
attenuation and transition ratio. Several methods of design-
ing band-pass tan filters and a synthesis procedure of band-
pass sine and cosine filters from the squared magnitude spe-
cification have been presented. A new band-pass magnitude
function is obtéined by combining the sine and cosine filters

with better characteristics than .the tan filter under certain

conditions,

Transition and stop-band behaviour of sine and tan
filters with multiple pairs of coilncldent transmission
zeros 1n the stop-band have been investigated next.

Filters with both maximally flat and equiripple pass-bands
have been considered. ft has been shown that the introduc-

tion of transmission zeros at an appropriate frequency



(1i)

improves the cutoff slope of a maximglly flat filter consi-
derably over that of the Butterwoth filter., It 1s also
demonstrated that the Butterworth tan fllter 1s a special
tase of maximally flat sine filter with transmission zeros
at half the sampling frequency of multiplicity equal to the
order of the filter. In the equiripple case, the results

obtained are similar to those of maximally.-flat filters.

Finally a direct synthesis procedure of recursive
filters with nearly 1ineér phase characteristic has been
given, The phase characteristic 1s shown to be linear with
a maximum perlodic error, which can be kept as small as
desired. The stop-band behaviour of these fllters has alsc
been examined and an upper bound obtaihed for the asymptotic

db-loss.
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