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@ Wi wish to design an FIR lowpass filter satisfying the specifications
NYS < e/ « |05, (<o <025x.
—0.1 < H{gMy < 0.1, 035m = | = .

by applying a window w{n] 1o the impulse response Agfn] for the ideal diserete-time lowpass
flter with cutoff w, = 0.37, Which of the filters listed in Section 7.2.1 can be used to meet
this specification? For each window that you claim will satisly this specification, give the
minimum length M + 1 required for the filter.

@ Suppusc that we are given an ideal lowpass discrete-time filter with frequency response

Hfeley 1, lw] = /4,
(=) {U. i < e <.

We wish o derive new filters from this prototype by manipulations of the irmpulse respanse

hlal,

{a) i;ul ]lhe frequency response H,(e/=) for the system whose impulse response is 4 ([4] =
In).

{) Plot the frequency respanse A3 (ef®) for the system whose impulse response is

Rlni2), A=0,42, 44, _,
H == oo
2] { th, otherwise.

() Plotthe frequency response ffa{e™) for the system whose impulse res onse iz b =
e A[n] = (—1)"hfa]. ) I v

—— - - — v o n
@ The [ruquency response of a desired filter /i, [#] is shown in Figure P7.37-1. In this problem,

we wish lodesign an . point causal fincar-phuse FIR filter A[n] that minimizes the integral-
squared etror

f=— f 1A(} — Tpie'™ ) dw.
27 f_,

Hy(e™)
1

-

1
e
T

Eigure P7.37-1
where the frequency response of the Alier Afn] s
Hyfely = Afei=)er =N -0

and A is an odd integer.

(a) Determine hyln),

ib) What symmetry should éz;[a] huve in the range @ < 1 = N — 17 Briefiv explain your
r2asoning.

(¢) Determine hya]intherange0sn < N -1,

(d} Determine an expression for the mimimum integral-squered crror € as a function of
hgfn] and N




