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Ali answcn, lrlU8l be wcl l mulivulcd; ju:,l givi11g l hc tu18wcr docs 11ol s11llic<•. 111 

particular, a 011e-word anMwcr for ycs/ 110 4uc8tio11s g ivcs O poi11ls. 

1. (6p.) Bi11ary error-dctecting codes. CRC codes. 
Hint. Recall that encodLng of CRC codes is systematic. lf you elo 11ot rcmcm
bcr how lo do systcmat ic encoding, you may still gcl a rnax irnum of J p for 
quest ion (a) by stating explicitly that you do nonsystematic cncodi11g. 

(a) Use the code CRC-7, which has generator polynomial x1 + x3 + 1, to 
encode the message 1001101011001. 

(b) Using the code CRC-8, which has generator polynomial x8 +x1 +x6 +x~ + 
x 2 + 1, is the received sequence 1010111001110101 a possible codeword? 

(c) The code CRC-1 is actually a one-bit pari ty check. What is the generator 
polynomial of CRC-1 ? Encode a short message to demonstrate that t his 
works. 

2. (6p.) Convolutional codes. Construct a state diagram and a t rellis diagram 
for the following convolutional encoder, decode the received word 

(001, 100,001 , 0ll , 101, 101 , 111 , 110) 

using hard-decision Viterbi decoding for the binary symmetric channel (BSC), 
and find the original message x . 

3. (0.5p, bonus) Fecdback. Jf you will fill out thc official feedback form no la ter 
than on February 24, wri tc YES (0.5p if you do so), othcrwise write NO (0p) . 
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