Recitation problem Set 6

X(t)

LTI

For h(t) = e tu(t) and z(t) = cos(t), use the eigenfunction property to

compute y(¢)

g h(t)

Stable System z(t) = efweot =
y(t) H(w,)e? ",
H(w,) / 0™ h(T)e I Tdr

Note the system is stable.

H(w,) =

/ h(T)67(1+jw°)TdT
0

Or, write z(t) = Re{e/} (Better!)

y(t)

= Re{H(1)e'}
1

= z(t)= Re{mejt}

™

= z(t)= Re{%ej(t_i)}
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X[r] . E[Tr']] .y

For h[n] = é[n] + é[n — 1] and z[n] = cos(§n), use the eigenfunction property
to compute y[n]

Stable System x([n] = efwen -
yln] = H(wo)ejwon’
H(w,) = hlk e—dwok
=—0o0

z[n] = cos(%) Re{el )
H(%) = 3 (3[K] + 8[k — 1))e Ik
k=—o0
= l1+4e71
=
yln] = Re{(14+e75)elT}

= Re{edin 41071}
= Re{edi"} 4 Re{e T~}

= cos(zn) + cos(%(n —-1))
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3. Is the CT LTI system with

Memoryless? Causal? Stable?
(No,No,Yes)

4. Is the CT LTI system with

Memoryless? Causal? Stable?

/ h(r)x(t — 7)dr



/ Z (1 — 2k))a(t — 7)dr

k=0

Z/ O(1 —2k))x(t — 7)dr

Not memoryless, causal, not stable.



