' Imporfant Note: 1. On‘comp;leting your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpréct'ice;

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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A black and white TV plcture eonslsts of 525 lines of plcture 1 formatlon Assume that each
line consists of 525 picture elements (pixels) and that each can have 255 brightness levels,

Picture is repeated at the frate of 30 frame/sec. calculate average rate of information "~

conveyed by TV set to a v1 Wer. (06 Marks)
A zero memory sour,ce has a sources alphabetf@ S = {S1, Sz, S3} with P = {%,%,i—}
Find entropy of this source. Also determ e entropy of its 2™ extension and verify
H(s) = 2H(S)x, , (07 Marks)
With neat sketch explain block diagram of 1nformat10n system. Also state any two properties

07 Mgrks)
Derive an expression for entropy of symbols ina lo’v g'independent sequence. (06 Marks)

Q2(b), 1) ﬁn ‘xstatlonary dlstnbutlon

(14 Marks)

: Module-2 : i
encodmg algomhm to following set of message (m;, my, M3, my; m5) and

Apply Shann

————— . Determine code efﬁ01ency and
8°16°16°4°8

redundancy. : h 4 : ; (10 Marks)

A source produces two, symbols Si and S, with probabilities ;87—and %respectwely Devxce a

coding scheme usmg Shannon Fan® encoding procedure to get coding, efﬁ01ency atleast
15%. . . o 10 Marks)

Y
%,
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: : OR
4 a. Consider a® source {Si, Sz, S3, Ss, Ss, Se, S7 ’
. {0.22,0.20,0.18,0.15, 0.10, 0.08, 0.05, 0.02} -
i) Construct binary code and determine code efﬁCIency using Huffman coding techmque
ii)- Construct ternary code using Huffman codlng and determine efﬁc1ency = (10 Marks) =
Given 4 messages Xj, X2, X3 and x4 with res ecti ve probabilities 0.1, 0.2;0.3, 0.4.
i) Device a code with prefix propertles for message and draw cod f:ree
ii) . Calculate efficiency and redund:; of code ~ )
i) Cachlate probabilities of 0’s s in code.

© with respective probabilities ‘of

4

(10 Marks) -~

Mo dule-3

0 0.10 0 P E o
P(X V) = (12 Marks) = -
20 0.20 .0.10 - kv
0

005, 005 0.10

input probabilities .are

(08 Marks)

(10 Marks) 3

In: a LmearBlock code the syndrorﬁe 1s given by et ; »
Si=ti+ry+3+rs ; : - b B P -
Sz—r1+r2+r4+r6 s B k 3 V
S S3=Entrntratrg
1) Find parity. check matnx [H]

" 11) Draw encoder citcuit - '

iii)" Find code\%iﬁd for all 1nput sequences

- 1v) . How many errors it can detect and correct i e, o ; e
V) What is the’ syndrome for recewed data 10110117 a (10 Marks)

(10 Marks)‘
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AT i ‘ : " OR

8 A The parlty check bits of(7 4) Hammmg code gene ‘ged
! C5—d1+d3+d4, Ce=d; +d;+ds, C7—d2+d3(‘f“~d4

1) Find generator matrix [G] and parity check matrlx [H]

ii) Prove that GH' =0 ] »

iii) The (n, k) linear block code is a dual code (n,n — k) havmg H matnx and G matrlx o

: Determine 8 code vectors for (7, 4) Hammmg code. ; S

v 1v) Find minimum distance of dua ode determined in part@ ; (10 Marks) 5

- b. The generator polynomlal for (13, 7) cyclic codeisg(x)=1+ < ~i— x + x * X ‘ '

~ 1) - Find code vector in’ system"”tl orm for the message D(X) x2+ %3 + SR :

ii) Assume that first and last bit of code vector V(x) for D(x) = X+ x + X suffer ‘

transmission errors. Find the syndrome of V(x). .° ' .10 Marks)

4

‘ Module-5
9 a. For convolution encoder shown in Fig Q9(a), the information sequence is d = 10011 .
Find the output sequence using following two approaches.
1) Time — domain approach ii) Transform - domain approach.

(10-Marks) 4
b. Write explanatory note, on\followmg % T4 . e
1) R S codes 11) Golay codes : e B © (10 Marks)
10 a, ‘
1) Draw state diagram
ii) Draw code tree
iii) Find encoder output- fomyessage 10111 7 1 M
~ iv) “Verify output using'ti S
| (‘16:_M‘ark(s) |

(04 Marks)
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