Answers/short solutions to

Examination in Digital Communications - October 15, 2007
Problem 1:

a) True:
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b) False: The bandwidth is constant since 7" is constant.

c¢) True:
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Problem 2:
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c) See Figure 4.10 in the compendium.

Problem 3:
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a) From Table 5.1 (also from Laboration 2):
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So, M =8 and R, = 2 - 10° = ;Mbps

ii)
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So, M =4 and R, = Z - 10° = :Mbps



Problem 4:
a)
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i) fo = 64.2MHz
ii) |R(f)| see above.
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b) i) See the compendium.

ii) T), = the largest delay in the N-ray channel.
No overlapping if Ty =T + Toero =T, =T + Ty, 1.€if T,opo > Th.

Problem 5:

DZ, = By + By = A204T, + A%0.3T, = 0.7A°T, = D?
D2, = Eo+ Ey = 0.4AT, + 0.2A°T, = 0.6A°T, = D3
D2, = By + By = 04A°T, + 0.1AT, = 0.5A%T, = D}
D?, = By + By = 0.5AT, = D3
D?; = By + By = 04AT, = D?
D3, =By + By = 0.3A%T, = D2,

AT,
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o 0BAT,

in = =5 = 1.2
min A2T3/4

1
c:1(0+0+1+1):1/2

&
2 —=15.85
No
1 1 :
Union bound ~ 3 Q(V1.2-15.85) = 3 Q(4.361) ~ 2.7-107°
ii) 4-PPM = &2, = 2is 2.22 dB better.
So, 4-PPM is to be preferred.
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a=71+14+0+0)=1/2 (c+a+ete+ea=30K)



