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. Consider two i.1.d. random varia‘.hlﬂ dith probability density functions
(pdf's) : !
Iy _.iy{zﬁ = &

where Tl{y) denotes the rectam:u]ul’uu
Compute the pdf of = X + Y nsing characteristic functions, (10%)

on chis 1 for ly| < 3 2, and 0 otherwise.

)

. Let X = (X}, Xy, X3)" be a random veetor with mean vector p = B{X} given by

5, <5.8)"
and covariance given by j
? -1
jJ 0
| =170~
Calculate the mean and variance of V' = ATX 4 B, where A = (2,-1,2)7 énd
H=5 (20%) |

3. Consider M — ary coherent FSK in gerins of qiq_gﬂ! space. The transmitted signal

si(t) = Acos {2r {}_@—’J ( D& i< T, |}

set iy

where

m:_m

nteger._ t= 1,2

It 1s assumed that {1, isan integer  Find an orthonormal basis set and the optinmum

receiver. Please explain your answer {20%)

4. A chanuel of bandwidth 100 kHz is & il_able.ﬂing mill-to-mull RF bandwidths,
what data rates may be supporred—hy: '{a},-lﬂBSIl? (b} Coheremt FSIS [tone spac-
ing=1/2T)? (¢c) DPSK? (d} Nnncuhelrﬂ} FSK Ttone spacing = 2,/T)7 (20%)
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| . A DBSSS system emplaying BPSK da m dulm:mu operates with a data rate of

1Mbps, A processing gain of '70 90 4B is dﬁﬁtr .
| (&)} Find the reguired chip ra-t/f 3%
(t) What is the RF transmissior handwidth Tequired (null-to-mull)? (5%)

6. Consider the set of three finite-encrgy signals

st =1, =t<1
sa{t) Zcos{et),”__ O[<t< |
= O
s3(t) Htrrt"— 0 t<
. W
Tind an orthonermal basis for ple sigml ﬂpa{'.g-. spanned by these three signals,
i T —
{15%)

. For & binary source, p(l) = a and p(0) = T — & = 3. Derive the entropy of the

souree as a funetion of . (5%)
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