Principles of Communications

Chapter V: Representation and Transmission of Baseband
Digital Signal — Homework

December 6, 2013



1 If message symbol sequence is 1101001000001, write the
corresponding sequence of AMI code and HDB3 code.
2 Assume 1 and 0 in a binary unipolar baseband signal sequence
are respectively expressed by pulse g(t) [see Fig.P5.1] and no
pulse,as well as their occurring probability is equal,the duration of
symbol is T.

(1) Find the expression for the power spectral density of the
sequence,and draw its curve.

(2) Is there a discrete component with frequency f = 1/T in the
sequence?lf yes,calculate its power.
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3 Assume symbol waveform ¢(t) of a binary bipolar baseband
symbol sequence is a rectangular pulse,as shown in Fig.P5.2,its
height is 1 ,its duration equals 7 = T'/3;and the occurring
probability of the positive polarity pulse is 3/4,the occurring
probability of the negative polarity pulse is 1/4.

(1) Write the expression for the power spectral density of the
symbol sequence,and plot its curve.

(2) Is there a discrete component of f = 1/T" in the sequence?

If yes,calculate its power.
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4 Assume the output symbol waveform h(t) of the receiving filter
of a baseband transmission system is as shown in Fig. P5.3.

(1) Find transfer function H(f) of the baseband transmission
system.

(2) If its channel transfer function ¢(f) = 1,and the transfer
functions of the transmitting filter and the receiving filter are
equal,i.e.,Gr(f) = Ggr(f),find the expressions for Gr(f) and
Gr(f)-
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5 Assume transfer function H(f) of a baseband transmission
system is as shown in Fig.P5.4.

(1) Find the expression of the output symbol waveform of the
receiving filter of the system.

(2) If symbol transmission rate of the baseband signal of the
system is Rp = 2fp,can the system guarantee the transmission
without intersymbol interference,measured by the Nyquist
cri-terion?
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6 Assume the transfer function H(f) of a binary baseband

transmission system is

H(f) = T0(1 + cos2mTy) lfl < %

0 else

Determine the highest symbol transmission rate Rp and the
symbol duration 7" of the system.

7 If transfer function H(f) of a baseband transmisson system is
as shown in the following equation where W = Wj,prove that its
unit impulse response,i.e. the symbol wave-form of the receiving

filter output,equals

1 sinmt cosTt
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If a symbol with Baud rate % is transmitted in the system;then

does intersymbol interference exist at the sampling instant?

—

[fl<W -

Ho(f) = 4 5+ 3coslgi=(If| =W+ W1)] W =Wy <|f| <W +W;
0

W+W1<’f’

8 Assume the structure of a transversal equalizer is shown in the
following figure;its 3 tap gain coefficients are respectively

C_1=-1%,Cy=1,C1 = —%.If samples of z(t) at each point in

turn are x_o = %,az,l = %,xo =111 = %,172 = 1—16,and samples at

other points are all zeros. Calculate distortion of the peak of x(t)

and find the distortion of the peak of the equalizer output y(t).
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Figure P5.5 Transversal equalizer with 3 taps

9 Assume there is a 3 tap equalizer. The sample sequence of

input unit impulse response is known as 0.1, 0.2 ,-0.2, 1.0, 0.4,

-0.1, 0.1.Design gain coefficients C,, of its 3 taps by using the

zero-forcing method. Calculate the output values at the instants

k =0,£1,4£2,43 and the peak intersymbol interference after

equalization.
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