
Bounds for ERC
.

An Cn , M , d ) - code C :

- the length of the codewords is n .

- M = ICI = # of codewords .

- d = dcc ) = minimum distance of C

Example : 3 - repetition code is a (3,2 , 3) - code .

C = { 000 ,
111 }

parity check code with n=4 is a (4, 8, 2) -code .

C = {0000 , 0011 , n
. . .

.
Ill I }

.

Properties :
.

d : d decides the robustness of C .

If d is larger ,
then one can correctIde-60L more error

.

( see theorem from previous lecture
.)

M .

. If M is larger , then C is more efficient.

( If M
-_ 2K

,
then the sender can send k bits

of information with n bits in the encoding)
The code rate of C is R = In = 1092MW

.

Example : code rate of

3- repetition code is R= 1/3 .

parity check code is R= 3/4



Fix n
.

For which values of M and d
,

does G.mid) - code exist ?

Theorem (Singleton bound ) :

n - dtl

Fix n . For any (n , M ,
d) - ERC , we have ME 2 .

Corollary : R s l - dnt
.

Proof : Take any two codewords c
,
and Cz

.

dca , Cz) z d
He

First n - Cd- D bits of CL and I
must be different .

Therefore , M= ICI e 2n
-dtl

.

( see Chapter 18.3 for more bounds

on the relationship between M and d.)

One of the most important questions for ERC :

Is there an ERC with constant code rate

and dcc) 30.0in for large n ?

More specifically , we want the code rate to

be fixed and independent of n
.

while DCC) to grow proportionally to n
.


