1SEC54

Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
y 1 a Derive an expression for average in fion content of symbols in long independent
2 sequence. (03 Marks)
£ b. For the Markov source shown below find 1) The stationary dlstrlbutlon i) State
& entropies i) Source entropy_gﬁ v) G; G, and show that G; 2 > H(s). (Refer
L Fig.Q1(b)). ~
g 2
E bt (10 Marks)
S C. (03 Marks)
g% b
E < OR
g ¥ 2 a. Mention d1fferent properties of entropy and prove external property. (07 Marks)
g § b. A source ennts one of the four symbols S; S, S3 and S4 with probabilities of
o " .
S 3 = _6 , % & L. Show that H(S?) = 2H(S). (04 Marks)
g g 1
P § c. Ina facsimile transmlssxon of'a picture, there are £2.25 x 10 plxels/frame For a good
58 ; ne all these levels are
2s ) be transmitted every
gﬁ E (05 Marks)
S5
=5 3 a
T 5
é % Symbols A | B €.| D | E
! «P. | 1/8 ]| 1/16 [3/16 | 1/4 | 3/8
g5 b. Consider a source S = {s,l,.ﬁsz}V Wlth probabilities 3/4 and 1/4 respectively. Obtain Shannon-
é £ Fano code for source S-a ts 2" extension, Calculate efficiencies for each case. Comment
S E on the result. ) (08 Marks)
e
P
5= 4 a
e o
£ 3
8 > : (10 Marks)
O < b. With an illustrative example, explain arithmetic coding technique. (06 Marks)
=« '
g Module-3
< 5 a. Find the capacity of the discrete channel whose noise matrix is
g 08 02 0
S P 3/ = (04 Marks)
& i 0.1 0:8,.0.1
B 0 02 08
b. Define Mutual Information. List the properties of Mutual information and prove that
I( x ; y)=H(x) + H(y) — H(xy) bits/system. (06 Marks)
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A channel has the following characteristics :

(A |
P(%} = |3 3 6 6| &P(x)) = p(x)) = L. Find H()s H(y) , H(x, y) and Channel
1 1 1 1 2
633 |
capacity if r =1000 symbols/sec. (06 Marks)

i) Determine H(x) , H(y) , H(x y) H(y/x) H(x/y) and I(x, y)

i1) Find channel capa01ty C. 111) Find channel efficiency and redundancy. (08 Marks)
Derlve an expressmn for cha efﬁc1ency for a Binary Erasure channel. (05 Marks)
y (03 Marks)

(02 Marks)

1
1|. Find all possible
0

code vectors (08 Marks)
The .parity check bits of a (8, 4) block code are generated by cs = di + do + d,

06 = d1 +dy+ds, cp=d + d3 + d4 and cg=dy +d; + d4 ‘where dj, dz, d; and d4 are message
% (06 Marks)

A (7, 4) cyclic code has the generator polynomial g(x) =1+ x + x ‘F ind the code vectors
both i in systematlc and nonsystematlc fogn; for the message bits (1001) and (1101).(12 Marks)
x*. Device a feedback shift

,,,,,,,,,,,

registers encoder cnrcult | (04 Marks)
| %, Module-s

Design a'(15,7) blnary BCH code w1th r=2, . (06 Marks)

Consuier the (3, 1, 2) convolutlon ‘code with g'= (1 1 O) P=10D,g%=0111).

\ Find the rate iii) Draw the encoder block diagram
iv) Find the generator matrixv) Find the ¢ word for the message sequence (1 110 1)
\pproach. (10 Marks)

OR
Explain why (23, 12) Golay code is ‘called as perfect code. (04 Marks)
Consider the convolution encoder shown in fig. Q10(b).

i) Write the impulse response of the encoder.

ii) Find the output for the message (1001 1) using time — domain approach

ii1) Find the output for the

v

Fig Q10(b) (12 Marks)
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