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SECTION I
A source having 8 symbols with respective probabilities of 0.22,0.20,0,18, 0.15, 0.10, 0.08, 0.05 I06l
and 0,02. construct a temary Huffman code and determine the code efficiency.

A t ransmi t te r  has  5  symbols  {e1 ,e2 ,a3 ,a .a ,a5}
ancl t l rc receiver l ras tbu_r symbols fbr. ,bz,bz,bn].
The joint probabilities P(A,B) of the system are
glven.

P(A,B)  =

Find the following terms:
H {A),  H(B),  I (A, B) H ( B /A) and H ( A/ B)

t06l

OR
Write a short note on trellis coded modulation.
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I06lFor a binary symmetric channel (BSC).
Let P(yr/xr) = 213,PAz/x) : I /3,
P (x r )  =  l / 3 ,and  P (x r )  : 213 .

Find 11(x), H(Y), H(x /Y), H(Y /x) and I{x /Y).
P (y, / x) = Il 10, P (y2/.ur) = I / I0,

Lor r : idc l  t l repr in r i t i ve  po lynomia l  p (z )  :  z3  +  zz  *  L  over  GF(Z) .  Const ruc t  the  ex tens ion  f ie lc l  t l l l
cF'(B) and take a =.zbe the primitive element. Find eiements of GF(B) as polver of-a and the
corresponding mirrimal polynonrial and give the generator polynomial double error correcting
BCH code.

OR
four messages randomly every I microseconci. 'I'hc 

t06l
0.6. 0.0-5, 0.05 and 0.3. Each emitted rnessascs

the sequence.

A ntessage sollrce generates one of
pr r :hx I r l l i l i cs  o f  thcsc  f i rcssagus are
ur( le i )c l t r . ic l l t  of  thc other nressagcs in
( i )  \ \ ' i iat  is sourco entropy?
(ii) \\'hat is the rate of infcrrmation generatedby this source (in bits per seoond)?

(B) Prove that the entropy fcrr a discrete sonrce is a maxirnum rvhen the output synrbols are t05l
eqLral ly probable.

r . ' . ' j i ) i ( i . i . i - i  sour { - ' .  $ ' i l l t  ( :  svn tbo l : j  rv i th  rcspcr : t i r r  pnrbz lb r i r t i c .s  o f '0  3 {1 .0 .2 -5 .  ( )  l_ - i ,0 .  12 .0  I { }  i i | ,_1
i; uf,. Lc'rstruct a hinar;, Ilutlhran i:ocle irncl clerfenline thr',,-o,Je etilcicn,-ry.

Pri-r i 'e i i rc ib i iun' i lg si t r i r :mcnis:
( i l  

' i ' rvo 
stat is irg2l l . i  independent e i 'ent-s t lo no1 i- \ rovidr r i - i i r tuai  in jbrmation.

i i i )  \ i , 'hen 11" 'o c ' , 'cr i ts ai :c i i ieat icnl  t l - ic i i  n iut i ia l  in i i l 'mai iol  bcci , . l - r ics sc- l t - inf .rr i l i r t i , rn.
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SECTION II

Q-4 (A) For a (6,3) code, the generator matrix G is
given as:
For all possible data words, find the
corresponding code words, and verify that this
code is a single emor correcting code.

(B) Explain Encoding and decoding of turbo codes with neat and clean diagram.

OR

Q-4 (A) For a (6, 3) systematic linear block code, the tree parity-check digits Ca, Cs and C6 are
C+  =  d t+  dz+  h  Cs  =  d t *  dz  Co  =  d t *  dz

(i) Construct the appropriate generator matrix for this code.
(ii) Construct the code generated by this matrix.
( i i i )Decode the fol lowing received code words: 101100, 000110, l0l0l0

(B) Arr.,rvu' thc fol lou,ine cluestions:

(r) Lonsider the (23, 12,7) binary code. Show that if it is used over a binary symmetric channel
(BSC) with probability of bit error p = 0.01, the word error will be approximately 0,00008

(ii) Prove that for any (n, k) cyclic code generator polynomial g(x) must be one of the prime
(ireducible) polynomial.

For thc convolution encoder shorvn in figure I
ctr l,,r tiru state, tl 'cll is ancl trec cliagrams arrd
deturmine the output sequel'los for data digits
l 0 l  l

OR

8-S For the convolut iun encoder shown in f igure 2
drarv the state. tr:ellis anci use vtcrbi dccuding
fbr fbllowing received sequence
1 0 0  i l ( )  l  i l  l 0 l  0 0 1  l 0 l  0 0 t  0 1 0

Q-6 (A) Consider a (7 ,4) code u'hose generator
tna t f l x  ts

(i) Irind olrt coclerrrords fol giveri data rvords:
1 0 0 1 .  1 0 0 0 , 0 i 1  l ^  l l l l a n d  l 0 l l .

( t t )  is l r  (7,  4) cor[ .  a pert-ect codel ' }  . l r rst i ty
your answer-

{ii) Const.r'uct the decccling tabie for the single error corrc-:cting (7,4) codc (usc g(r) = r:r + rz t 1). l06l
f)erelnrine the clat,ll \ 'rlctlrrs trensrritted 1'or the follou,ing received vcctors
f  , )  i 1 r , ; l ( ) i  ( ; i )  0 i ' . i i i ] { i i }  ( i i i )  0 0 0 1 i O t r

i r l i l i  Cf '  PAPER

Page 2 of2

l -1  00101 . l
c=lo 1 o o 1 1l

[0  011101

l06l

t06l

Q-s

t06l

t1 1l

t l  l l

r'.$

l06l
[ r  oo o 1 1ol
1010 0  0111

c = lo o 1 o 1 1 1l

looollorl

figure 1

f igure 2

gn
u.

inf
lib

ne
t.a

c.i
n


