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EXERCISE 11.11: Prove that the modulator system in Fig. 11-16 is linear, but not time-invariant.
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Modulator 5'jsi~€m4 is * )/('l’)= P(f)x(f)
Linear{ﬂ.‘ Led y)= pi) x(t) and y,.({‘)’— p(£) 2. (£)
Let x(B)= ax,(¢) -i—ﬁX:,({‘)

Then  y)= p(EIX(H)
= PO [xxlt) + PX2()]
= & PO + B pl) Xalt)
= X W(E) + Byalé)

TThus, the wodulator systews is linean

[iwe —Lnvaviewce 2

T pl) is constont, the system is Fime-invar iavdt
T plt) o net constaut, then there are }wo hwmes
ti amd ta svch Hod pt) #+ plt).

Led x()= & S(t-t)

Thew +he ovtpot is y(¥1= plt) §(t-t)
= plt) S(t-¢)

Now shift the mput by (t-t,)
X(E-(t-8)) = L(E-(t-t) -t)= §(t-t2)
Then the output s yit)= pi) S(t-t.)

= plt) §(¢-t,)

Howeven, if we shift yit) by (t.-t), we get

ylb=(ta-t)) = pl&) $(E-(tat)-4)

= p(t)&(t-t.)

These are
different, so

the systew is

not  time - invaviaadt™
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