CSCI-E2 BITS  - Problem Set 4 (40 points total)
Due April 12th 2011 at Noon
Question 1 (22 points)

Consider an odd parity code for blocks of length 3. 

a. (4 points) Write down all the code words

b. (2 points) Suppose that the probability of any one bit being received in error due to channel noise is 10-3. Assume that bit errors at different positions are independent events. What is the probability that all four bits of a code word are received correctly?

c. (3 points) What is the probability of a 1-bit error 

d. (4 points) What is the probability of exactly two of the four bits being wrong? Why would this kind of error go undetected?

e. (4 points) What is the probability of three of the four bits being wrong?

f. (2 points) What is the probability of all four bits being wrong?

g. (3 points) What is the probability of an undetected error in a received block of four bits? That is, what is the probability that a block of four bits would look correct when it was received, but not be the block that was transmitted?
Question 2 (18 points)

Consider the (7,4) Hamming Code which is constructed so that the three even parity bits (p1, p2, p3) are located at positions 20, 21, 22 in the bit string and the data bits (d1, d2, d3, d4) located in the other positions.

i.e. {p1,p2,d1,p3,d2,d3,d4} 

The parity bits are constructed as follows:

p1: {d1,d2,d4} 

p2: {d1,d3,d4}

p3: {d2,d3,d4}

a. (4 points) How would you send the data string 1101?

b. (6 points) If 1110001 is received, what was most likely sent? What about if 1010110 is received?

c. (8 points) The (7,4) Hamming code has the property that any two code words are separated by a Hamming distance of at least 3. This makes it possible to correct any one error in a received word. Suppose you had a code in which any two code words were separated by Hamming distance at least 5. Explain why it would then be possible to correct for both 1 and 2 bit errors. What is the general pattern?

