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h 9.13 Problems

L 8

9.2

Ll

0.4

.5

A_N0

0.

:\)dcs?"s:)d" a source having an M = 3 symbol alphabet where P(x,) = Vo, P(x;) = P(x3) = #
= theym ols are statistically independent, Calculate the information conveyed by the recal;::
symbol x,. Repeat for x, and x. [1,, =1 bit, [;, = I, =2 bits]
(b) Consider a source whose statistically independent symbols consist of all possible binar;
sequences of length k. Assume all symbols are equiprobable. How much information ::
Coqveyed on receipt of any symhol? [k bits)
(¢) Determine the information copveyed by the specific message x| x3x;x; When it emanaic:
from each of the following, statistically independent, symbol sources: (i) M = 4; P(x;) = .
g(tx],)a Va, P(x3)= P(xy)=1/8 [7 bits); (li) M =4; P(x)) =P(xy) =P(x3) =P(x4) = % [t
its

(a) Calculate the entropy of the source in Problem 9.1(a). [1% bit/symbol]
(b) Calculate the entropy of the sources in Problem 9.1(c). [1% bit/symbol, 2 bit/symbol]
(?) What is the maximum entropy of an eight-symbol source and under what conditions is tfis:
situation achieved? What are the entropy and redundancy if P(x))= '3 P(x;) = 1/8 for
i=2,3,4 and P(x;) = 1/32 for{ = 5,6,7,8? [3 bitsymbol, 2.25 bit/symbol]
Find the entropy, redundancy and code efficiency of a three-symbol source A, B, C, if the
following statistical dependence exists between symbols. There is 2 20% chance of each
symbol being succeeded by the next symbol in the cyclical sequence A B C and a 30%
chance of each symbol being succeeded by the previous symbol in this sequence. [1.483
bit/symbol; 0.1 bit/symbol; 93.7%]
Show that the number of redundant symbols per bit of information transmitted by an M-
symbol source with code efficiency 7coqe is given by (1 — Neode/(Mcode 1082 M) symbol/bit.
Estimate the maximum information content of a black and white television picture with 623
lines and an aspect ratio of 4/3. Assume that 10 brightness values can be distinguished anc
that the picture resolution is the same along a horizontal line as along a vertical line. Whut
maximum data rate does a picture rate of 25 picture/s correspond to and what, approximately,
must be the bandwidth of the (uncoded and unmodulated) video signal if it is transmitted
using binary symbols? (If necessary you should consult Chapter 16 to obtain TV scanninj
format information.) [4 bit/symbol and 2.0832 Mbit/picture; 52.08 Mbit/s; 26.04 Mkz|
Calculate the loss in information due to noise, per transmitted digit, if a random binary signal
is transmitted through a channel, which adds zero mean Gaussian noise, with an avernje
si gnal-to-noisé ratio of: () 0 dB; (b) 5 dB; (c) 10 dB. [0.'63‘ 1 0.2?07: 0.0094 bit/binit}
An informat‘i{an source contains 100 dlﬂ'creut: statistically ' ugdependent, equiprobable
symbols. Find the maximum code efficiency, if, ,for transmission, all the symbols e
represented by binary codewords of equal length.- [7 bit words and 94:9?6]

y Huffman’s algorithm to deduce an’optimal gode for transmitting the source deflnwd

DR 1 :
in Problem 9.1(c)(i) over a binary channel. Is your code unique?
ciency of a code and determine the efficiency of the code devised in patt (n).

i

e the effi ;
(b) Define S other code for the source of part (a) and assign equal- length binary woriy

N
: t anot
::‘?egzr;fitszcof the oc;cu;-réh'ﬁ& .probability of the symbols. Caleulate the efficiency of this

our 110, 110, 111, Ye8u(b) 100%: (©) 87.5%) .
:;n:'::j\ il\(nl.),:mpel—Ziv coding schéme with a history buffer of 16 8 bit characters and u
csig ;

Tum match length of four characters. Use your cocling schgme G encpdc the charaeier
s 415927" where the next character (o be transmitted is o the right. You should
o ' Lsrory buffer contains 141421361 7920408° with the Tast character (0 huve been
“Nsum:‘iltts ‘:: ‘mz left. Caleulate the compression fuetor ablnined by your code on Uiis
fransitic -

churueter seguence. [0.530]) : %
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