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Note : Answer from both the Sections as directed. The figures in the right-hand margin indicate marks.

Section-A

1. Answer the following questions: 1x10=11(}
(a) In sphere pacting, where is the revived code veetor with added noise locaied?
a). Inside the sphere b). Outside the sphere

¢). On the boundary of the sphere d). All of the above
(b) If the channel is band limited to 6kHz and signal to noise ratio is 16, what would
be the capacity of channel?

a). 15.15 Kbps b). 24.74 Kbps ¢). 30.12 Kbps d). 52.18 Kbhps
(¢) In digital communication system, smaller the code rate....... . are the redundant bits,
a). Less b). More ¢). Equal d). Unpredictable ’
(d) Which type of channel does not represent any correlation between input and output
symbols. i
a). Noiseless channel b). Lossless channel
¢). Useless channel d). Deterministic channel

{e) Define “Noise”.

(f) Define Observer.

(9) Define Decoding.

(h) Define Information function.

(i) An event has two possible out comes with probability P, = 1/2 and P, = 1/64 The rate

of information with 16 outcomes per second is

38 pj 38 pi 38 b 38 hits
a). Y blts/sec b). o1 bus/sec c). By bws/sec dj. Iz b"ts/sec
() Consider a discrete memory less source with alphabet § = S, 51,585,848 ... ... .and
. e 111 1. . .
respective probabilities of occurrence P = {E‘ Z’E’fg'ﬁ} Fhe entropy of the source (1n bits)
ISueiiniiiiiir s
2. Answer the following questions:- 2x5=10

(a) 1f a noiseless channel band limited to SKHZ is sampled every Imsec, what will
be the value of sampling frequency?

(b) Define channel capacity.

(c) Write short note about classification of channels.

(d) Define conditional and mutual entropy.

(¢) Define parallel Gaussian channels.

Section-B 12x5=60
Answer the following questions;
3. Define Random coding Scheme.

OR
Write the general solution of the fundamental equation of information,




State and proof Shannon’s entropy theorem.
OR
Fxplain In-gradients of noiseless coding problem.

Show that the capacity of a Gaussian channel with power constraint P and noise variance N
. 1 Py . o
is C= 3 log (1 + E) bits per transmission.

OR
Write short notes about “Random data and compression.

Show that for any binary prefix code encoding xyx; ... x, the average length of a
word must be greater than E. More explicitly, setting [; as the length of the code
word forx; Yl pili =2 E

OR
State and proof Gibbs inequality.

Write short notes about “Decoding Schemes”.
OR
Write down the comparison between discrete channel and continuous channel in details.




