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1.Suppose you want to “match” the signal x(t)=t¢, 0<¢<2, usinga matched filter. Specify the tirpe

2.The constellation of a QPSK modulation scheme is shown in the following. Assume that the symbols

are equally likely and that the noise in each dimension is independent and Gaussian with varance

o2. Find the symbol error probability in terms of () function, where
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where T is the period of the symbols. (10%)

4. Show that the Hibert transform of the signal cosayt is sinwyt. (10%)

5. (a) Explain the term ISI (Intersymbol Interference).

(b) Specify a time function for transmitter filter which generates no ISI. (10%, 5 points each)

16. (a) Show that the two time function given in the following are not orthogonal over time 0~4.

(b) Define a new function v(¢f) over 0~4 such that v(t) and v,(¢) are orthogonal.

(10%, 5 points each)

vi(t) vall)

3. Show that the minimum frequency separation A/ for an MFSK modulation scheme i1s Af = %T,

.

function of the filter. (5%) J 5 i
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7. Suppose a binary symbol a with p,(0)=¢ and p,(1)=1-¢g 1is transmitted over the

channel shown in the following. (25%, 5 points each)

(a) Find the ML (Maximum likelihood) detection rule. Assume p <0.5.

(b) Find the probability of error of the ML detector as a function of p and g.

(c)Assume p=0.2 and g=0.9. Find the MAP (Maximum a-posteriori probability) detector and

its error probability. Compare this probability of error to that in part (b).

(d) Find the general MAP detector for arbitrary p and g.

(e) Find the conditions on p and ¢ such that the MAP detector always selects a = 0.

plylay=1-p
a=0 5 p=0

a =] r =1
1-p ;

8. Evaluate the following integrals. (10%, 5 points each)

a) g‘ St +2)e % cosz(t - 5)dt, b) [ e/ dw.
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