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l.

You have TEN (10) MINUTES to read the paper.
You must not begin writing during this time.
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OUESTION ONE [342+2+2+2+2+2 = 15 MARKS]|

Let X and Y having the following joint distribution of probabilities

k\“\h 0 ]
PN

0 |12 |

Calculate the entropies (Show full Working):

a) H(X)

b) H(Y)

c) HX)Y)
d) H(Y|X)
e) HX|Y)
f DX][Y)
g) D(YIIX)

OQUESTION TWO [ 5+ 5 =10 MARKS]|

A BSC has the following noise matrix with source probabilities of P(X1) = 2/3 and
P(X2)=1/3
YL Y2

P(Y/X)= X1 5/12  7/12
X2 7/12  5/12

a) Calculate H(X) and H(Y) and shows full working.
b) Calculate the channel Capacity and shows full working.
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QUESTION THREE | 10 MARKS]

Calculate the channel Capacity for the given channel matrix and show full working

Bl B2 B3

Al 12 1/3 1/6
P(BM\A)) =

A2 1/3 1/6 12

A3 1/6 12 173

QUESTION FOUR [ 2+2+2+2+2 = 10 MARKS]

Consider the following data and answer the below questions on the concept of
Hamming code: 1001101

a) How many redundant bits will be added in the given data?

b) On what positions the redundant bits will be placed in the data?
c) What will be the value of redundant bits?

d) Generate the hamming code for the above given data?

e) Explain the importance of Hamming code as error correction method?

OUESTION FIVE [ 10 MARKS]

Explain the Checksum as error detection method with 7, 11, 12, 0, 6 as input bits. Show
the full working for sender and receiver using the given data
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