16.

(a)

(b)

PART C— (1 % 15 = 16 marks)

- One experiment has four mutually exclusive outcomes, A4, i =1,2, 3,4 and

-a second experiment has a three mutually exclusive outcomes,

"~ B; j=1,2,3. The joint plobab111t1es P(A B;) are;

P (4;, B))=0.10; P(A,, B,)=0.08; P(A,, By) = 0.13;
P (4, B) = 0.05; P(Ay, B,) =0.03; P(4,, B;)=0.09;
P (4, B)=0.05; P(A,, By)=0.12; P(A,,.B;) =0.14;

P (A, B)=0.15; P(4,, B,) =0.04: P(A,, B;) = 0.06

(i) Determine the probabilities P(A),i=1,2,84 and P(B)), j=1,2,3:
(ii) Suppose we observe the outcomes A;,i=1, 2, 3, 4 bf experiment, A.
‘Determine the Mutual Information, 7 (B;; A for j=1,2,3 and
i=1,2,8,4 ~in bits. Also Determine the Average Mutual
Information, [{B: A).
Or

Consider a random variable x e‘{- 3, - 1, +1, + 3} with apriori probabilities

P.(x8)=01 and P,(+1)=0.4. Given an observation of the random

variable y=x+n; where n is a zero mean Gaussian random variable

with variance, o® independent of x. Deduce the decision threshold, y of
the MAP detector. Now suppose o =0.25 and y=2.1, what is the

- decision?
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PART A — (10 X 2 = 20 marks)

“What is Nyquist rate?

A PCM system uses a.uniform quantizer followed by a 7-bit binary encoder.

.The bit rate of the system is equal to 50 x 106 bits/sec. What is the maximum

message bandwidth for which:the system operates satisfactorily?

Write down the expression for Output Signal to Noise Ratio of a DPCM

receiver mentioning both Predictive Gain and Predlctlon error-to- Quantlzatlon,

Noise Ratio.

A Delta modulation system is tested with a 10KHz smusmdal 31gna1 with 1 V'
peak to peak at the input. Tt i is sampled at 10 times the Nyquist rate. What s

. the corresponding SQNR?

Draw ‘the- NRZM and Biphase-M baseband encodmg forms for the data
[101100011]. : |

Write down the decision rule for detecting.the original input sequence {b,}

from the output binary sequernce {ck} of a pre-coded Duo-Binary scheme.



10.

11.

12.

. State Noisy Coding thedrem.

(a) Given the autocmrelatlon lags R, (O) 128; Ryy(l)— —64;

Draw t_he BER curve for ASK, FSK and BPSK digital modulation schenies,

Obtain the orthonormal basis function for the signal;

| |28, -
‘ 2 10 <
5= V T, cos ( ﬁf:?t)’0<f’£Tb

110 0t <1y

The generator polynomlal G(D) for a (7, 4) cycliccode is G(D)=1+ D2 + D3.
.Fmd the code vector for the data vectm [1 010}

'PART B — (5 x 13 = 65 marks)
(a) A Derive the signal to Quantization noise ratio in PCM system.

(b) Explain _in detail about Delta modulation transmitter and receiver. A
' sinusoidal signal X (1) = q, - cos (2f,t) is applied to a delta modulator that -

: operates with a samphng Period, T, and step gize, A =248,

@) Find the expressmn for amphtude a, to av01d slope overload -

distortion.

(i) Compute the maximum permissible value of the ‘output signal
power. ' s

(i) Compute the variation of Quantization noise in delta modulation.

(v)  Find the maximum Value of output signal to noiSe ratio.

R,,(2) =80;
R,,(3)=-88;

4, The four reflection coefﬁments and the corresponding Mean square

predlctlon errors.
 Or
(b} Consider the linear pre-diction of a st'altionarf,r autoregressive process,
.x(n)  generated from  the ‘equation

fivst-order  difference

x(n) = 0.9x(n —1) +v{n) where v(ﬁ) is white noise of zero meén and uniit

variance. Determine the tap welghts of the second order- forward
~ prediction error ﬁlters
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(4) =89. Find all the predlctlon error filters ui)t() order

R

PR

13.

14.

(a)

()

(a)

BCE

15,

@) -

0

State and prove Nyquist criterion for distortionless baseband. data
transmission.

Or

@) d The binary data stream 00 11 01 001 is apphed to a duobmaly
: system Construct the duobmaly coder output and corresponding
receiver output.

(i) The binary data stream 00 10 11 0 is applied to a d110b111a1y system

Construct the duobma1y coder output and corresponding receiver
output. Assume that there is Pre-Coder at the input. (6 +8= 13)

Derive the expression for a Maximum likelihood detector and prove that
the ML detector reduces to Minimum distance detector f01 the spec1al -
case of a white - Gauss1an 110180 vector channel. :

Derive the pmbablhty of error fm PSK 31gna11ng scheme
(i) The gene1 ator polynomlal ifa (7 4) cychc code is G(P)= P3 +P+1.

,Fmd the code word for the mess_age bit X ={1100] in systematic -
form. Also find out the Generator matrix and . parity check matrix:

| (6)
(ii) For a systématic Linear block codes, the three 'parity check digits
L0 0} o
. : , : 111
P, P, P, aregivenby P, 4 =
TRERE are gi V Pia = 110
R o 11

(1) Construct Generator matrix _
(2) Construct code generated by this matrix; -
(3) Determine error correcting capability.

(4) Decode the received code with own éxampie. ' ' (7

. Or : :
A convolut10na1 code is described by g1 [100] g, =[101}, g3 = [110]

W Draw the ,encoder corresponding to this code.

(i) - Dr aw the state transition diagram for this code.
(i) Draw the t1elhs dlaglam f01 this code

(iv) The mput message sequence is [1 10 1 0 10 0]. The received
sequence with error is [100 110 111 101 001 101 001 010}, using
viterbi algorithm find the transmitted code word sequence.
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