ECE 242 Spring 2011
Gibson 05/10/11
Midterm Exam Solutions

1. (a) Fromclass, D > ée‘“””*"”‘” where h(X) = log, ev/2 =1.943 and H(Y) =3,
so D >0.01and SNR <20dB.
() D) =i2‘6 =0.0135 or SNR =18.69dB.
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2. (a) The output SNR = 1Ologm——D— where D = 3}‘;" I fx (x)( G(x)) dx and the

= Xmax

m

-

- - 1 -alye e 9 -
df is Laplacian so f, (x) = —=e¢ . Substitute —G(x) = ——_e ™ and
p p fx > \/5 e
evaluate.
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(b) A= N (dx G(x)) sofind A, by letting x — 0 and A, by letting x — x__so

we get /% =¢"
3. (a) For the first quantizer, we input X, X = Q,(X) and E(X — X)* = EX? - EX?.

A

For the second quantizer, the inputis U = X — X , so U= Q,(U)and we have
EWU -U)* = EU* ~EU* = EX* -EX* - EU*. Overall,
E(X-X)=EX-X-U)=EU-0)

(b) For optimal MMSE Q,, E(U -U)U =0 = EUU = EU*

4. See next page and following.

5. See next page and following.
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