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Problem 1.1

(a)

Consider the circularly symmetric window function (the “top hat”):

1 2+t < R?
0 else

11)0,(t1,t2) = {

Is this signal separable?

Find W, (24, €5), using the definition in Eq. 1.

Recommended solution method: use polar coordinates in both space and frequency: t; =
rcosf, to = rsinf, dt1dty = rdrdf, 1 = pcos¢p, 29 = psin¢g. Take advantage of the
following identities

cos (0 —¢) = cos¢pcosf+singsind (2)
Jo(z) = % /7r 92509 (3)

y —T
yhin) = [ 2h()d (@

where Jy(z) and Ji(z) are Bessel functions of the first kind. You may find it interesting to
know that the “circular sinc” function, 2.J;(r)/r, has many of the same properties as the
linear sinc; in particular, lim,_,o 2J;(r)/r = 1.

Consider the discrete-space signal

1 n?+n3 < R?
0 else

wg[ny, o] = { (5)
Plot wg[nq,ne] for R = 1. Is this signal separable? Note that the textbook provides the
DSFT Wy(w;,ws) for R = 1.

Plot wg[n1,n9] (Eq. 5) for R = 1.5. Is this signal separable? Find Wg(w,ws).

Is W,(Q1,9Q9) band-limited? Do you expect that W, (%, %) = Wy(w1,wy)? If not, then

under what conditions is it true that W, (%, %) ~ Wy(wy,we)?



