4F5 2012 Exam Answers

1) @) o)l =L, llea( )] = YO, ||lza()]| = Y22
(b) (@1(.),22(-)) =0, (@1(.),3(.)) = 2, (2a(), xa(.)) = 0.
() For t € [-1,1], fi(t) = Xt fo(t) = Y%, and fa(t) = 34 (85 - 3¢).
() =1 =(%5,0,0), @2 = (0,%12,0), =5 = (*F, 0, 22%),

135
(@) o1 — @]l = 55, |lzg — @al| = 221, |lzz — 2| = 4205,
(0 Po<3[Q(HE)+Q(20) + @ (=)
2) (a) ...

(b) Pz(1) =4, H(X|Y,Z =0) =0, H(X|Y,Z = 1) = Hy(p),

(¢) I(X;Y) = Ha(p)(1 —6), max, [(X;Y)=1-04.

(d) P.>1- 2.

(e) I(X;}’l,)’rg) = Hg(p)(l — 51(52), C == ma.pr I(X; Yl,)/z) =1 5152.
() I(X2;Yy,Ys) = (1 —8)2, I(X1;X2,Y1,Ys) =1—62

(3) (a) R=1/2, generator polynomials (8, 7)g.
(b) 4 states

(c) ...
NRABE
(d) 0 1100
1 0 011
(e) 1,1,0,0

(4) (a) (i) channel underspread ‘
(ii) flat in time, selective in frequency

(®) @) ...
(ii) ...
(iii) ...
(iv) diversity 3
(v) diversity less than 3.



