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Consider two 1id. random uarhml l’l d Y with probability density funciions
{pdl's)

fx{:r /(:'

where I1{y) denotes the rec ulat fungfion wlich is 1 for |y| < %,, and () otherwise.

Compute the pdf of Z = X + ¥ using characteristic functions. (10%)

. Let X = (X, X2, X3)7 be a random vector with mean vector u = E{X) given by

— j (5,=5:8)"

and covariance given by il
|15 2 -t
52 9)

Calculate the mean and variance of }’ = ATX + B, where 4 = (2, -1,2)T and
B=13 (20%)

. Consider M — ary coherent FSKiin terms of Esignal space, The transmitted signal
1 -

sef 18

{t) = Acos {Zm f:ri—_l:i‘—Jl} St} it<t<T,

where |
1 I ; m) ' .
Af = m i Leger, i=1,2 M
e

21,"
It is assumed that f T, 1s an integer. Find an orthonormal basis set and the optimum

receiver. Please explain vour answer. {(20%)

. A channel of bandwidth 100 kHz is ayailable. Using null-to-null RF bandwidths,

what data rates may be quppurlgf_d_by t_a'l E"P_['J () Coherent FSK (tone spac-
ing=1/2T)7 (¢) DPSK? (d) N t lﬁ&k—[‘t ne spacing = 2/T)7 (20%)
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A DSSS system employing BPSK dgt b odulauon gperates with a data rate of

1Mbps. A processing gain uf 20 |s desifed.
{a) Find the required chip r }a‘ %ﬂf

(b) What is the RF transmissioli bandwidth Tequired (null-to-null)? (5%)

6, Cansider the set of three finite-energy signals
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Find an orthonormal basis for| the rergmal Fp&c spanned by tlese three signals.
i B
(15%) ]
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7. For a binary source; p(1} = o and p{(}) = 1 —a = 5. Derive the entropy of the

I source as & function of a. (5%




