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Solution: 

Effect Bits = data rate * burst length 

a.  1500(2*10^-3) = 3 bits effected 

b. 12x10^3(2x10^-3) = 24 bits effected 

c. 200 bits effected 

d. 200000 bits effected 
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Solution: 

The answer depends heavily on what the codeword is corrupted to. If the 

codeword is corrupted to 010 for example the error will be detected because that 

codeword is invalid. If the codeword is corrupted to 000 however, the error will 

not be detected. 

 



 

 

 

 
Solution: 

a. ERROR 

b. ERROR 

c. 0000 

d. 1101 
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Solution: 

The Hamming distance between two words (of the same size) is the number of 

differences between the corresponding bits 

a. 1 

b. 2 

c. 5 

d. 0 

 

 
Solution: 

a. In a cyclic code, if a codeword is cyclically shifted (rotated), the result is 

another codeword.  

0101100 left shifted = 1011000 which is a valid codeword in 10.3, 

therefore cyclic 

b.  0010110 XOR 1111111 = 1101001 which is a valid codeword in 10.3, 

therefore linear 

 

 
Solution: 

a. 0 

b. 0 

c. 1 

d. 0 



 

 

 
Solution: 

a. In the case of one error, it can be detected and corrected because the two 

affected parity bits can define where the error is.  

b. Two errors can definitely be detected because they affect two bits of the 

column parity. The receiver knows that the message is somewhat 

corrupted (although not where). It discards the whole message. 

c. Three errors are detected because they affect two parity bits, one of the 

column parity and one of the row parity. The receiver knows that the 

message is somewhat corrupted (although not where). It discards the 

whole message.  

d. The last case cannot be detected because none of the parity bits are 

affected. 
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Sloution: 

 



 

 

dmin = 2t + 1 

t is the number of errors  

dmin = 2*1+1 = 3 

 

 
Solution: 

N = 100, H=700, L=400 

# of extra bits = (N-1)*L = (100-1)*400 = 39,600 bits. 

Percentage of overhead = 39600/ (100*700+ 99*400) *100% ≈ 36.19%  

 


