
4F5 2012 Exam Answers 

(1) (a) II Xl(.) II =:1/-, Ilx 2(')1I =~, Ilx3(·)11 = 
(b) (Xl(,),X2(.» 0, (Xl(.),X3(.» =~, (X2(.),X3(.» 0. 

(c) For tE [-1, IJ, it (t) = :!j.t, h(t) = Yft2, and !3(t) = 5p (t3 - it) . 

(d) Xl = (:1/-,0,0), X2 = (0, vp,O), X3 = (~,O, 2~), 
(e) IIx1 - X2\1 = 41£&, IIx2 - x311 = 2~, IIx3 - XIII = 4i6?_ 
(f) Pe ::; ~ [Q ( 41£&) + Q (2~) + Q ( 4i6?) ] 

(2) (a) __ . 

(b) Pz(l) = 0, H(XIY, Z 0) 0, H(XIY, Z 1) = H2(P), 

(c) leX; Y) = H2(p)(1 - 0), maxp leX; Y) 1 - o. 
(d) Pe 2: g ~ 
(e) leX; Yl , Y2) = H2(p)(1 - 0102), C = maxpx leX; Y1, Y2) = 1 0102­

(f) I(X2; YI. Y2) (1 0)2, I(Xl ; X 2, Yl , Y2) = 1 - 02. 

(3) (a) R = 1/2, generator polynomials (6,7)8. 

(b) 4 states 
(c) __ . 

~l II A---r--IB ""'---'[2]~--"---. 

(d) I ~ II ~ I~ I ~ I 
(e) 1,1,0,0 

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

(b) (i) _.. 
(ii) __ _ 

(iii) ... 
(iv) diversity 3 
(v) diversity less than 3. 
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