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Exercise 1: Compute the mndulo%(_’.-bit] checksum of a

frame with values 4, 1, and 3. Would an error be detected if O oo
the received frame was 4, 1, 3, 07 How about if the received | ® 08¢ ‘. o \ 1 000
framewas 1, 4, 37
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Exercise 2: What is a modulo-2 sum? What is the modulo-2
sumof 1,0 and 1?7 What is the modulo-2 sum if the number of

1'sis an even number?
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Exercise 3: How many different code words (different blocks) ~—~—— — |Q
does an (n, k) code have? How many different patterns of n — K L
f: parity bits are thera? =) -1
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Exercise 4: Whatis the Hamming distance between the code-
words 11100 and 110117
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Exercise 5: A block code has two valid codewords, 101 and We _}_
010. The receiver receives the codeword 110. WhatistheHam- €O A.l.fdﬂﬂ! o 'K = ] 0‘-"!—'\"\-{9‘l
ming distance between the received codeword and each of - ({ VaJ{J
the valid codewords? What codeword should the received de- 2?41-{;%%”56 - 3 % f‘hbds
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Exercise 6: Assume errors on a channel cause a frame error ? L @ Y
rate of 50%. When a rate-1/2 FEC code is used the frame error ) Z
rate drops to 2%. Compute the throughputs with and without L| % 3
coding relative to the uncoded and error-free channel. What
other advantages might the use of FEC provide? 3
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Exercise 7: A system without coding needs to transmit at 1TW _ w cecods
to transmit 1 Mb/s at an error rate of 10, When a rate-1/2 q_ -
code is used the power to transmit the necessary 2Mb/s of data \
data and parity bits decreases to 500mW. What is the channel ,F
bitratein each case? What is the information rate in each case? b
Whatis F? What is the coding gain?
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Exercise 8: Assuming one bit at a time is input into the en-

coder in the diagram above, what are k, n, K and the code
rate?
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Exercise 9: Consider the encoder above. If the only the bits
corresponding to the outputs A, A and B, and B are transmitted
corresponding to every three input bits, what is the code rate
of this punctured code?



