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SOLUTIONS
(prepared by Akram Bin Sediq)
Ql)
a) The channel will not cut the transmitted signal if
SRRV S5
4T 4w
R, = 1 ﬂW sym/sec
T 3

b) To have no-1SI transmission, the following condition must be satisfied:
D P(f +£) = constant
. T
where,

| PCE) = Hy (F)H(F)HL(T)].

The previous condition is satisfied for the system and hence the system does not
introduce any ISI.
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The maximum symbol rate (in sym/sec) is
R, :%W :%3|\/|HZ =4 Msym/sec

The maximum bit rate is
R, =(log, M)x R, =(log,16)x R, =4x4M =16 Mbit/sec

c)
R, =(log, M)x4M > 23 Mbit/sec =

log, M 25.75=
M > 64

d) An equalizer should be added with the following transfer function

He()= s




Q2)
a)
s|0=—h (t)*hy(t)|_, =—A°T =-E,

s|1=h. (t)xhy(t)| . = AT =E,
n=w(t) =hy(t) . = T wW(r)hg (t—7)dz = A} w(r)dz

b)
—E, +n, 0 was transmitted

y=s+n= .
E, +n, 1was transmitted
n is a Gaussian random variable with zero mean and variance o (G(0,07 )).

oF = E[N*1= R, (0) = [ 8,(1)df = [ 8,(F) [ Ho(F)F df

_NOOo 2 _NOOO 2 _NO
—7_jw|HR(f)| df—7_joo|hR<t)| df =22 E,

Y10is G(-E, 2 E,)

. N
yI1is G(E, —E,)
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d)

P. = FuR + RoF =0.8F,; +0.2R

(B’

e NoEp dy

—E,/2

Pu= | 1
o JaNE,

Letu=J—50 — qu NoE, =d, =

JINGE,

-3
2

Pe|1: J. ﬁeiu dy:>

P, = j ie‘“zdyzierfc(E 5]:lerfc( 9Ebj
e N7 2 2N, | 2 4N,
i,

Similarly,

Po= Lerte| | Eo
2 4N,

P, =0.4erfc JE, +0.1erfc B,
4N, 4N,

) E
For high —2,
g N

0

P,, =0.lerfc E, > 0.5erfc E =
’ 4N, N,

I:)e,l > I:)e,ll
However, if the thershold is chosen optimally to minimize P, , then
I:)e,l < Pe,II

This is shown in the figure below:
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