Bounds fm’ ERC .

An (n, M, d)-code C -

- “the [e,nﬁ-f;h of the  todewords
- M =\C| = # of Codewords.
— d = 4de) = minimum distance

s n.

O'F C

Example.-_ 3 - tepetition Cxde s a (2,2,3) —¢tode |
C = {ooo, W1}
Pority check code wieh w=¢ s a (4, 8, 2) cde.
C = {0000, ooll, .o Ly
Propertres .
s A decides the robusthess o P C.
1¢ d is \arger, then ene Con  correct/detect  more  error.

Cgeg_ theorzm 'GPOM Pr*eutous [ec{;ure_)

M - 1f M is lorger , thes C s more efficient.
1"1 N\ = Q\L ) then the sender can  send kK bits 3
of ﬂ—rforma‘l;x‘on W ith N bits (n the FJlCoolflr\\?
The Code rate O€ C s R ———\% = \03;1/\}\
Example code wote of
2 — P@Fe‘ti‘tt‘on code 15 R = '/5 )
\zo\ri-b\j check tode ¢ R = 5/4,



Eix o Cor which values of M and d / doec  (2,m,d)-code ex,st

T heorem Cs?r\jla'ﬁon boun A ) :

n—d=+ |
Fix n. For ony (n. M, d)-ERc, we have M <
Ceorollacy R < — d__rT‘
Preot . Take ony  fwo Code words c, and Cyp
A(C—l ) C?—’) Z A

U
F"rs-t n—(d— \) bits O'F C 0['\0‘ Cz

must be differest .
n—-d+|
Tl\e,refore/ M= I|C l < 2 :

See Cl«ap‘ter 18.3 —For more.  bounds
on the re\a‘t&msh\‘P between A\ and d>

One o{ the most D’hPoftant c]uest‘ons {—ur ERC -

I there an  EBRC  with Constant cCode rute
and U{CC) > o.o0(N +or lorge N 72

N\ore SPZC:-FL\CGH) , we wan+t tl’le, COd»Q rote to
\oo_ {C%ed and imlcpen dent O'E n

wh.‘[e olCC) to grow Pr‘o‘?or‘t\\owo"y o n.



