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- Alinear code C1s a k-dimensional subspace
of F"

- The distance of CIs

d(C) = min (|w]lo: w € C,w # 0)

. A generator matrix G € F"™® is a matrix whose
columns form a basis of C
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Proposition

For any finite field F, there exists an explicit
family of linear error correcting codes over F
of dimension kR = n/4 and minimum distance
d = én for a constant 6 > 0.

Such codes are called good.
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RIGIDITY OF CODES

- Friedman, PR, SSS: every generator matrix G of

a good code has rigidity P ST 4
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- [Every good code has a generator matrix G
Re(en) > Q(n?).
- Some good codes have a generator matrix G
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- Thus, we cannot improve the known explicit
bound for all generator matrices of good codes



RIGID GENERATORS

Lemma

Let C C F" be a subspace of dimension

k = O(n) augd-diStareed=04w). There exists

a generator matrix A € F"™® of C of rigidity
Ra(ek) > Q(n?)

for a constant € > 0.
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LIMITATION FOR COI(?ESJ)
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Theorem (Dvi16)

For every 6 > 0 and large enough n € N, there
exists a generator matrix M € F7** of a linear
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for every Q(logn) < r < O(n).
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ODD SUM OF BERNOULLIS

Lemma

For any n € N and p € [0,1], let X be a sum of
n independent Bernoulli random variables

with mean p, then

Pr X is odd] = % _ %(1 _2p) > 2 lem2n
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CODES WITH OPTIMAL REDUNDANCY

Lemma

For every d_ﬁ@ there exists a linear code
C C Y of dimension kR and distance d such

thatThe redundancy of Cis
n

— V[z‘fM .
(7 (3)).

r=n—R=0



Aue ¢ ;&w wmislabes 1, fte sew

NLS5Cogl, Oue  Can wu.u,e'“«j euwl(
e bt “utssagpe.

@:;\ k. M—d{uuo(a"w?




[,t’(‘s /)M‘VI g ’r‘v\,e,o.,m COJ-?S‘
ta O:;h o}: Jc'w\ ke S'.'L.

R=-n-k £ 0(0/[08(%)/
Proof

']:\[uualwe&j Consgtnucd @aGrs wilh
k veclons,
0:"'1
> 4 ':Sh;l' veclon auy aoh~-2tno F‘W‘t 2
7 ZM/ vecbon ﬂ”7 vee lou o o/’ayla%(
Lo tte pn s5p 24,
To g gparp T Lawe 9 veekoss,
0’ ) Yy N ¥
'Z,qlh,o‘ J.’s?— }l«wom %‘Lﬂ

L( eclong 2 ﬂ( .

9§ veclyns



k&P 4{9('\7 : Wa,q‘ l(_ 124_44'; VCC'/LGuS)
iy 2% veofons in wey Space,

be~)
2 VQ(’,LO*‘Q £m (t“' MM“M.

Be come Foan aupmg 2" vee Coug

3 o veelor > d @~ oy
5—’—wa-~. all 2“" fo‘{"""\{‘_







LIMITATION FOR CODES

Theorem (Dvi16)
For every 6 > 0 and large enough n € N, there
exists a generator matrix M € F7** of a linear
code C C % of dimension k = ©(n) and
distance d = (1/2 — é)n of rigidity
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