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P4-9.  Find the 8-bit data stream for each case depicted in Figure 4.36.

Figure 4.36  Problem P4-9
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P4-10. An NRZ-I signal has a data rate of 100 Kbps. Using Figure 4.6, calculate the
value of the normalized energy (P) for frequencies at 0 Hz, 50 KHz, and
100 KHz.

Solution:

Figur@46 Polar NRZ-L and NRZ-I schemes
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The data rate is 100 Kbps. For each case, we first need to calculate the
value f/ N. We then use Figure 4.6 in the text to find P (energy per Hz).
All calculations are approximations.

a.f/N=0/100=0—->P=1.0

b.f/N=50/100=1/2—>P=0.5

c. f/N=100/100=1—P=0.0

P4-11. A Manchester signal has a data rate of 100 Kbps. Using Figure 4.8, calculate
the value of the normalized energy (P) for frequencies at 0 Hz, 50 KHz, 100
KHz.



Figure 4.8  Polar biphase: Manchester and differential Manchester schemes
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Solution:

The data rate is 100 Kbps. For each case, we first need to calculate the value
f/N. We then use Figure 4.8 in the text to find P (energy per Hz). All
calculations are approximations.

a.f/N=0/100=0—P=0.0

b. f/N=50/100=1/2 —>P=0.3

c. f/N=100/100=1—>P=04

P4-12. The input stream to a 4B/5B block encoder is
0100 0000 0000 0000 0000 0001

Answer the following questions:
a. What is the output stream?
b. What is the length of the longest consecutive sequence of Os in the input?
c. What is the length of the longest consecutive sequence of Os in the output?
Solution:
a. The output stream is 01010 1111011110 1111011110 01001. (using Table
4.2)
b. The maximum length of consecutive Os in the input stream is 21.

c. The maximum length of consecutive 0Os in the output stream is 2



P4-13. How many invalid (unused) code sequences can we have in 5B/6B encoding?
How many in 3B/4B encoding?

Solution:

.In 5B/6B, we have 2°= 32 data sequences and 2° = 64 code sequences

The number of unused code sequences is 64 —32 = 32. In 3B/4B, we have 2°= 8 data

.sequences and 2* = 16 code sequences. The number of unused code sequences is 16 —8 = 8

P4-14. What is the result of scrambling the sequence 11100000000000 using each of
the following scrambling techniques? Assume that the last non-zero signal
level has been positive.

a. B8ZS

bh. HDB3 (The number of nonzero pulses is odd after the last substitution.)
Solution:
a.
B8ZS substitutes eight consecutive zeros with 000VBOVB.
The V means the same polarity as the polarity of the previous nonzero pulse; B
means the polarity opposite to the polarity of the previous nonzero pulse.
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P4-15. What is the Nyquist sampling rate for each of the following signals?
a. A low-pass signal with bandwidth of 200 KHz?
h. A band-pass signal with bandwidth of 200 KHz if the lowest frequency is
100 KHz?
Solution:

In a low-pass signal, the minimum frequency 0. Therefore, we have
fmax= 0+ 200 = 200 KHz. — fs=2 x 200,000 = 400,000 samples/s

In a bandpass signal, the maximum frequency is equal to the minimum frequency plus the bandwidth.
Therefore, we have
fmax= 100 + 200 = 300 KHz. — fs= 2 x 300,000 = 600,000 samples /s




P4-16. We have sampled a low-pass signal with a bandwidth of 200 KHz using
1024 levels of quantization.

a. Calculate the bit rate of the digitized signal.
b. Calculate the SNRdB for this signal.
c. Calculate the PCM bandwidth of this signal.

Solution:
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P4-17. What is the maximum data rate of a channel with a bandwidth of 200 KHz if
we use four levels of digital signaling.

Solution:
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P4-18. An analog signal has a bandwidth of 20 KHz. If we sample this signal and
send it through a 30 Kbps channel, what is the SNRdB?
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P4-19. We have a baseband channel with a 1-MHz bandwidth. What is the data rate
for this channel if we use each of the following line coding schemes?

a. NRZ-L b. Manchester c. MLT-3 d. 2B1Q
Solution:
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P4-20. We want to transmit 1000 characters with each character encoded as 8 bits.
a. Find the number of transmitted bits for synchronous transmission.
b. Find the number of transmitted bits for asynchronous transmission.

c. Find the redundancy percent in each case.

Solution:
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