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Problem 2.71
The Fourier transform is

Y(f) = X(f=fo)+5X(+h)
s ()X (D] 35 = )24 387 + o) 7
— IX(f - o)1 sgn(f = foll+ 3 X (F + Jo) L +sgn (F + o)
Noting that
ti-sm(f-fol = ulfo-9)
and 5 [1+sga(f+foll = u(f+ /o)
this may be rewritten as

Y (f) =X (f - fo)u(fo— f) + X (f + fo)u(f + fo)

Thus, if X (f) =11 (%) (a unit-height rectangle 2 units wide centered at f = 0) and fo = 10

Hz, Y (f) would consist of unit-height rectangles going from —10 to —9 Hz and from 9 to
10 Hz.

Problem 2.73
a. Note that F [jZ(t)] = j [—jsgn (f)] X (f). Hence

51l = o)+ 2B Xi() = 3X (1) + 37 e (AIX ()
- [§+-sgn(f)]X<f)
_ { %X(f) ff><00
b. It follows that
n(t) = Ez(t)—f—%jfﬁ(t)] exp (27 o)

> X (f)= 3 +sem( - I X (- o)

= { Oa f < fO
3X(f-fo), f>fo
¢. This case has the same spectrum as part (a), except that it is shifted right by W Hz.
That is,

z3(t) = [%z (t)+ %ji (t)] exp (j2rWt)
~ X = [+ gt - ] X -W)

d. For this signal

320~ (t)] exp (j7W1)

T4 (t) 3

S Xe(f) = [3 - Lsgn (- W/2>] (f — W/2)




