
EE120 Fall, 1998

Midterm #2 Solutions

1)

a) Let ω0 = (2π) / T

 F s j ω
0

c(t) à c[k] = (τ/T) sinc (kτ/T) = [(ω0 τ) / (2π)] sinc [(kω0 τ) / (2π)]

 +∞

c(jω) = 2π ∑ c[k] δ(ω - kω0)

 k = -∞

 +∞

 = (ω0 τ) ∑ sinc [(kω0 τ) / (2π)] δ(ω - kω0)

 k = -∞

 +∞

 = (2πτ / T) ∑ sinc [(kτ) /T] δ(ω - k2π/T)

 k = -∞

b)

y(t) = m(t) ⋅ c(t)

y(jω) = 1/(2π) M(jω) * C(jω)

+∞
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 = [(ω0 τ) / (2π)] ∑ sinc [(kω0 τ) / (2π)] M(j (ω - kω0))

 k = -∞

 +∞

 = (τ / T) ∑ sinc [(kτ) /T] M(j (ω - k2π/T))

 k = -∞

c)

(2π / T) = ω0 = 2π

τ / T = (ω0 τ) / (2π) = 1/4

 +∞

y(jω) = 1/4 ∑ sinc (k/4 M(j (ω - k2π))

 k = -∞

d) Want S(jω) = ½ (M(j (ω - 2π)) + M(j (ω - 2π))
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 H0 = ½ / ¼ sinc (¼) = 2 / sinc (¼)

2)

a) S(jω) = ½ (M(j (ω - 4π)) + M(j (ω - 4π))

b)

 +∞                                                                 +∞

S(ejωT) = 1/T ∑ S(j (ω - k2π / T)) = ∑ S(j (ω - k2π))

 k = -∞                                                              k = -∞
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c) Let h(t) = sinc (t/T) ↔ H(jω) = T  if  |ω| ≤ π / T

0 if  |ω| > π / T

 +∞                                                                      +∞

y(t) = ∑ s[n] h(t � nT) = h(t) * ∑ S[n] δ(t � nT)

k = -∞                                                                  k = -∞

 +∞

 = h(t) * [m(t) ⋅ ∑ δ(t � nT)]

 k = -∞

 +∞

y(jω) = H(jω) ⋅ [1/(2π) M(jω) * (2π/ T) ∑ δ (ω - k2π / T)]

 k = -∞

 +∞

 = (1 / T) H(jω) ⋅ ∑ M(j (ω - k2π / T))

 k = -∞

 = M(jω)
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3)  +∞

a) Yd(ejωT) = (1 / T) ∑ Yc (j (ω - k2π / T))

 k = -∞

b) Yc(jω) = Hc (jω) ⋅ Xc(jω)

c) Let h0(t) = sinc (t/T)

H0 (jω) = T  if  |ω| ≤ π/T

 =  0 if  |ω| > π/T

 +∞                                                                              +∞

Xc(t) = ∑ x d[n] h(t � nT) = h0(t) * ∑ Xd[n] δ(t � nT)

 k = -∞                                                                          k = -∞

Xc(jω) = H0 (jω) ⋅ Xd (ejωT)

 = T Xd (ejωT)  if  |ω| ≤ π/T

 0  if  |ω| > π/T

                                                                               +∞

d) Yd(ejωT) = (1 / T) ∑ Hc (jω) ⋅ H0 (jω) ⋅ Xd(ejωT )
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 k = -∞

where Hc is aperiodic; H0 selects |ω| ≤ π / T ; Xd with (2π / T) is periodic

                                                                             +∞

 = Xd(ejωT ) ⋅ (1 / T) ∑ Hc (jω) ⋅ H0 (jω)

 k = -∞

 Yd(ejωT )

Hd(ejωT ) =  Xd(ejωT )

                                        +∞

 = (1 / T) ∑ Hc (jω) ⋅ H0 (jω)

k = -∞

Hd(ejωT ) is the periodic extension of a bandlimited version of Hc(jω).

 e)
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