Roblem ﬂss;anmen'l o  PFT iF‘FT

A discrete filter hes an impulse response h{0)=0.5, h(l)=l, h{n}=0 for

all” other n. (Note; Thia is caiied a Finite Impulse Response (FIR) filter
or sysiem. )

im) Find the 2-peint DFT for hi{n), (k).

{b) The following operation is performed on a 256-point data block, =(n):

x(n) (256-point FFT) — X(k)
bhin} {256-point FFT} - H(k)
Y{k) = H(k)X(k)

Y(k) {256-point IFFT} - ¥(n)

If f(n} is the linear convoluticn of x(n} ang h(m), for what valuea of n {en

the range, 0,1,...255) are y and ¥ equal? Write an expressien for vin) in
terms of yin}.

[l.‘:} If a decimation in time FFT algorithm is used in (b), how many stages of

computation will be required? Same guestion for a decimation in

frequency
algorithm.

Let .ﬂ.nl‘bc a reai-valued N-point (¥ = 2") sequence. Develop a method o compute
an N-point DFT X"{5), which contamns only the odif harmonics [i.e.. X'(k) = 0 if
& 18 even{ by using only a real N/ 2.point DFT.

A designer has available a number of eight-poiat FFT chips., Show expiicitly how
he should interconnect three such chips i order to compute 2 24-poitn DFT.

Compuee the cight-ponnt DFT eof the sequence
im={E4.4400.0 0

using 1he in-place radix-2 decimation-in-time and radix-2 decimation-in-frequency
algorithms, Follow cxactly the cormesponding signal flow graphs and keep rack ot
all the intermediate quanlities by puiting them on the diagrams.



