Sample Problems for the First Quiz
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1. Please complete the block diagram of a typical communication system
below by writing “Transmitter”, “Receiver”, “Channel”, “Source of information” and “User of information” respectively into the five blocks.
Please also mark “Transmitted signal”, “Received signal”, “Estimate
of message signal” and “Message signal” at proper positions beside the
four arrows.

Solution. See Slide Background-3.
2. (a) Encode the sequence of binary source symbols (01000001)2 into
its corresponding three-times repetition code word.
(b) Is ‘001 010 011 100 101 110’ a legitimate three-times repetition code
word? If negative, please also indicate why it is not a legitimate
three-times repetition code word?
(c) Suppose a code bit ‘0’ is transmitted as 0 volt, and a code bit ‘1’ as
5 volt. What is the sequence of channel symbols to be transmitted
if the code word is ‘000 111 000 000 000 000 000 111’ ?
(d) Following (c), due to channel interference, we receive ‘010 442 222
033 011 020 032 434’. Please perform the hard-decision decoding
with threshold 2.5 volt.
(e) Re-do (d) with soft-decision decoding.
Solution.
(a) (000 111 000 000 000 000 000 111)2
(b) No, because a three-times repetition codeword can only contain
either 000 or 111 strings.
(c) 000 555 000 000 000 000 000 555
1

(d) With threshold 2.5, the sequence ‘010 442 222 033 011 020 032
434’ will be first converted to ‘000 110 000 011 000 000 010 111’.
Then the majority rule will decode it to ‘000 111 000 111 000
000 000 111’.
(e) The soft-decision decoding, according to the lectures, will compute
the distances of each symbol to 000 as ‘(0−0)2 +(0−1)2 +(0−0)2 =
1 (0−4)2 +(0−4)2 +(0−2)2 = 36 (0−2)2 +(0−2)2 +(0−2)2 = 12
(0 − 0)2 + (0 − 3)2 + (0 − 3)2 = 18 (0 − 0)2 + (0 − 1)2 + (0 − 1)2 = 2
(0 − 0)2 + (0 − 2)2 + (0 − 0)2 = 4 (0 − 0)2 + (0 − 3)2 + (0 − 2)2 =
13 (0 − 4)2 + (0 − 3)2 + (0 − 4)2 = 41’. Likewise, its distances
of each symbol to 555 are ‘(5 − 0)2 + (5 − 1)2 + (5 − 0)2 = 66
(5 − 4)2 + (5 − 4)2 + (5 − 2)2 = 11 (5 − 2)2 + (5 − 2)2 + (5 − 2)2 = 18
(5 − 0)2 + (5 − 3)2 + (5 − 3)2 = 33 (5 − 0)2 + (5 − 1)2 + (5 − 1)2 = 57
(5 − 0)2 + (5 − 2)2 + (5 − 0)2 = 59 (5 − 0)2 + (5 − 3)2 + (5 − 2)2 = 38
(5 − 4)2 + (5 − 3)2 + (5 − 4)2 = 6’. Consequently, the decoding
outputs should choose the one with the smaller distance and hence
are ‘000 555 000 000 000 000 000 555’; hence, the decoded
codeword is ‘000 111 000 000 000 000 000 111’.
3. Give a practical example of broadcasting mode of communications.
Also, give a practical example of point-to-point mode of communications.
Solution. See Slide Background-14.
4. Name a communication resource that is usually specified at the system
design stage.
Solution. See Slide Background-19.
5. Which transmission mode requires a timing signal, synchronous or
asynchronous? Which one requires the specification of start bit and
stop bit?
Solution. The answer to the first question is the synchronous transmission mode. The answer to the second question is the asynchronous
transmission mode.
6. Please complete the block diagram of a typical digital communication
system below by writing “Source encoder”, “Channel encoder”, “Modulator”, “Demodulator”, “Source decoder” and “Channel decoder” respectively into the six blocks. Explain the key function of each of them.
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Solution. See Slide Background-43.
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